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GEDA~—T.M, Goodyear Aircraft Corporation, Akron 15, Ohio 


GEDA solves ConTROL PROBLEMS 


FOR THE STEEL INDUSTRY or ANY INDUS- 
TRY! Set up your own problem —inject your own 
variables! 

GEDA — analog computing equipment of advance 
design by Goodyear Aircraft—facilitates the analy- 
sis and solution of difficult control problems facing 
your industrial operations right now. 

ITS ADVANTAGES ARE MANY: 
Versatility—For example, the basic unit—the linear 
L3 GEDA—will accommodate two nonlinear plug-in 
units, in addition to its 24 stabilized computing 
amplifiers. The nonlinear GEDA, the N3, will 
handle 10 plug-in units. 


Accuracy—GEDA plug-in units—automatically and 
continuously stabilized — are noted for their elec- 
tronic accuracy. The GEDA stabilized electronic 
multiplier is the acknowledged leader in the field. 


Easy To Use—Development engineers do not have 
to learn specialized mathematics in order to save 
time with GEDA, for this modern equipment 
delivers results in wave forms and voltages—forms 
with which engineers are used to dealing. 
GEDA offers a complete line — engineered against 
obsolescence; particularly suited to meet both your 
present requirements and possible future expan- 
sions. Why not let a GEDA 
representative show you how 
well GEDA can serve you? 


FREE CATALOG 
ON REQUEST 


\ Address: Goodyear Aircraft 
| Corporation, Dept. 931-EW. 
1} Akron 15, Ohio. 


save time with GE DA! 


GOODSYEAR AIRCRAFT 
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Precise 
TEMPERATURE 
MEASUREMENTS 


designed and 


fabricated for ~~ 
your special \ 
needs ! < 


... with the Rubicon 
MUELLER BRIDGE 


A highly accurate and specialized form of the Wheatstone 
bridge designed expressly for precise resistance ther- 
mometry with three- or four-lead thermometers and for 
the measurement of other similar resistors within its range. 


@ Wide range: 0 to 141.1110 ohms in increments of 0.0001 
ohm 

@ Unity ratio with provision for convenient checking and 
Precise adjustment of ratio arms 


@ Built-in mercury commutator for lead resistance com- 
pensation 


Sub-panel switch construction 


Built-in plug and block assembly for conveniently check- 
ing ratio, bridge zero and thermometer resistance with 
no disturbance of external bridge connections 


Described in Bulletin 100 


BOOTH 1711 

ist INTL. 
AUTOMATION 
EXPOSITION 
NEW YORK CITY 


FALSTROM—custom metal fabricators since 1870—offer America’s 
most up-to-date facilities for the manufacture of large or small parts 


in sheet steel, aluminum, copper, brass and other alloys to closest .. + with the Rubicon 
tolerances . . . on long or short runs. A to Z fabrication under one | PORTABLE PRECISION POTENTIOMETER 


roof is another advantage that saves you costs and avoids delays. A two-dial instrument of exceptional accuracy and sensitivity. 


FALSTROM makes all kinds of instrument panels, graphic panels, } © High-sensitivity, sturdy, built-in Pointerlite galvanometer— 

cabinets, chassis, cubicles, consoles and metal fabricated parts for | = balancing to within 2 microvolts in low resistance 
° : | circuits 

all industrial purposes. Consult Falstrom for custom contract manu iii ite inns babi init 

facturing at practical unit cost. Send us your blueprints for quotation sories except the thermocouple circuit 


or ask about our standard designs. Write for Bulletin 143-A. Two ranges —0 to 16.1 and 0 to 161 millivolts—readable 
to within 2 and 20 microvolts respectively 


Faistrom means it’s that much better! Sturdy, compact construction for long dependable service 


Described in Bulletin 270 


6 


RUBICON COMPANY 


Electrical Instrument Makers 
Philadelphia 32, Pa. 


e informetior rcle @ or quiry card 





3755 Ridge Avenue 
For For mor 
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~; 
(6) Developments in Process Instrumentation 
~ 


Ab ene al. + waolels_dsti 


LONG TERM ACCURACY and precision of measurement are 


assured with the new G-E potentiometric recording system. 
It is designed for continuous control, even at 0 F ambient 
temperatures. The “floating” pointer gives you increased 





DEGREES FAMRENHEIT vm 20 
CHROMEL-ALUMEL 


chart visibility; makes chart changing simple and helps to 
reduce servicing time to a minimum. Elimination of the 
frontally-connected pointer and complicated holding devices 
reduces paper changing to a quick, smooth operation. 


USE G-E PYROMETERS FOR ACCURATE CONTROL 


General Electric 
Pyrometers Give 


Dependable Protection 


TYPE HP-3 PYROMETER, a two-position con- 
troller, has positive control action, initiated available for flush or surface mounting. 
by 0.1 percent in full-scale movement of Indicator, controller, and protector units 
instrument pointer. This gives accurate read- 





ings from easy-to-read 7-inch scale. Units are 


are plug-in type, permitting easy servicing 





Newly Designed G-E Recording Controller 
Eliminates Many Troublesome Components 


Provides Truly Continuous Standardization 


General Electric’s new d-c recording controller as- 
sures you of having less maintenance by eliminating 
conventionally used dry cells, standard cells, slide- 
wire and sliding contacts. Replacement costs for 
dry cells, or worn, corroded electrical contacts are 
gone, and servicing time is reduced at no extra cost. 


THE MAGNETIC STANDARD provides truly con 
tinuous standardization through the revolutionary 
measurement-circuit design, which incorporates the 
high stability of a permanent magnet for a reference 
standard. Loss of measurement and control during 
standardization periods can never be experienced 
with the constantly balancing G-E system. 


NEW RECORDING CONTROLLER offers such features 

as: long term accuracy and precision of measure- 

ment. continuous, dependable control; increased eens i in tn hae 

chart visibility; simplified chart changing; and bet- COMPACT CONSTRUCTION assures servicing ease for mini- 
ter protection of processes against damage due to mum of maintenance required. The controller has a maximum 
component failure. These features mean more cost number of plug-in-parts to facilitate range changing in the 
and time savings in your process operations. field. No unsoldering is required. 


G-E HAND PYROMETER DESIGNED FOR WIDE USE 


GENERAL ELECTRIC COMPANY 
SECTION C 602-277 
SCHENECTADY 5, NEW YORK 


Please send me a copy of the bulletins checked 
below: 


(] GEA-6020 Hand Pyrometer 
[] GEC-714 Thermocouples and Accessories 
[] GED-2100 New Recording Controller 


Name 
Cempany 
Street 


City Zene State 


DUAL-RANGE General Electric hand EASY-TO-USE hand pyrometer accu- 
pyrometer is designed for flexible and rately indicates temperature of preci- 
inexpensive measurement of gas, sur- sion castings. Instrument is lightweight 
face and molten-metal temperatures. with non-slip, bayonet-grip handle, 


GENERAL @® ELECTRIC 








LABORATORY FIELD TESTS are successfully conducted by the East 
Bay Municipal Utility District, Oakland, California, by using 
G.E.’s photoelectric recorder to locate pipe-line corrosion. Fred 
Terry, District Corrosion engineer, found that this recorder provided 


STRAIN GAGE AMPLIFIER 


News About Other 
General Electric 
Instruments for 

Precision Measurement 


in the Laboratory 


STABILIZED for line-voltage, or tube-charac- 
teristic variations, the strain gage amplifier 
operates on d.c. or 0 to 1500 cps a.c. Two- 
channel, $1900.00; four-channel, $3200.00*. 


“Manufacturer's suggested retail price. 


nore information 


the most satisfactory method of determining where corrosion 
danger exists. The recorder was used to make electrolysis surveys 
of a 94-mile stretch of pipe. A car battery and 60-cycle vibrator 
furnished the power. The recorder does not need constant balancing. 


SELF BALANCING POTENTIOMETER 


HIGHLY STABLE MEASURABLE CURRENTS are 
furnished from small d-c voltages. Input: 
100 uv to 1 v, d.c. Output: 5 ma d.c. for all 
output circuits up to 1500 ohm. $258.19". 


“ircle @ on nauiry cara 





FROM LABORATORY ANALYSIS TO FIELD TESTING... 


G.E.’s Portable Photoelectric Recorder 
Assures Precise, Convenient Measurement 


Designed for recording rapidly changing 
phenomena, General Electric’s photoelec- 
tric recorder features unlimited versatility 
combined with the convenience of port- 
ability. With sensitivity and response 
characteristics of the most sensitive indi- 
cating instrument, the portable photoelec- 
tric recorder can provide direct ink records 
of the transient phenomena being investi- 
gated. 

HIGH-SPEED RESPONSE, as high as 1/5 
second for full-scale deflection, is another 
outstanding feature of G.E.’s_ recorder. 
Chart speeds range from !% inch per hour 
to 72 inches per minute, and sensitivities 
are as great as 1.0 microamperes full-scale. 
Single-, double-, and triple-speed chart 
carriages are available. 

HIGHLY VERSATILE, G.E.’s photoelectric 
recorder is ideal for any permanent or tem- 
porary test where only a small amount of 
energy is available to deflect the recorder 
pen. The amount of energy required to 
operate the portable recorder can be in the 
order of one millionth of the energy re- 
quired to operate a direct-acting recorder. 


INFRARED METER 


SIMPLE AND CONVENIENT measurement of 
radiant energy intensity of 0 to 10 watts 
per sq. in. is provided. Response range is 
0.3 to 3.5 microns. Price, $48.75 * or $67.47*. 


DESIGNED FOR PORTABLE USE, the photoelectric recorder is supplied with a convenient 
carrying strap and weighs but 35 pounds. The recorder can be used to record electrical 
quantities, such as volts, amperes, and frequency, and non-electrical quantities, such as 
speed, sound, pressure, strain, light, and vibration. Price is $698.88". 


MOLECULAR VACUUM GAGE 


SECTION B605-75 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 


Please send me the following bulletins: 

(] Strain Gage Amplifier (GEC-1248) 

{] Self-Balancing Potentiometer (GEC-367) 
] Radiation Meter (GEC-381) 

[] Motecular Vacuum Gage (GEC-986) 

[) Photoelectric Recorder (GEC-254) 


Name 
Company 
Street 


City 


NO PRIMARY ELEMENT TO BURN OUT, this 
new gage is provided with a dry-air scale 
of 0 to 20 mm; or for other gases, 0 to 100 
uniform scale divisions. Price, $195.00*. 


GENERAL ELECTRIC 


For more information circle 6 on inc 





RUGGEDIZED INSTRUMENTS —to military specifica- 


tions, available in 214”, 
3%” and 4'4” sizes in D-C, movable iron A-C, rectifier type 
A-C and thermo instruments. All have sealed, externally oper- 
ated zero correctors—shock-resisting, flat plastic windows—and 
connection terminals molded into internal rubber. 


ULTRA-SENSITIVE RELAYS —extremely compact and 
rugged relays which op- 


erate on values as low as 2 microampere or % millivolt, direct 
from thermocouples, resistance bulbs or other generators of 
minute current. Handle substantial wattage at 110 volts on 
non-chattering magnetic contacts. Available with single or 
double contacts, fixed or adjustable, manual or solenoid reset. 


‘MOTOR LOAD %’’ METERS —WESTON “per-cent 


load” ammeters and watt- 
meters make it easy for operators to secure optimum produc- 
tion from lathes, milling machines, automatics, grinders, etc. 
Prevent overloading—reduce tool breakage—assure uniform 
quality with fewer objects. Other scale calibrations available. 


RECORDING POTENTIOMETER —ideal for built-in needs 
because of its extreme 
compactness plus ruggedness and simplicity. Ranges changed 
simply by inserting required range standards. Chart speeds 
changed by simple screwdriver adjustment. Plug-in amplifier 
removed in a jiffy since no soldered connections are used. 


Literature on any of the above instruments sent on request. 
WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 

8106 


a : : 
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MOTOR LOAD PERCENT 
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for reliability 


Ware! ruggedness 


ale oa -s-1-10 lair - Calo mn d—Jaalol-ia-tdela-mael-t-t-1e la -laal-lal 


ELECTROSYN stands for simplicity in design... ruggedness in 
construction . .”. reliability in performance. Offering revolu- 
tionary advancements in remote indication and ‘control of 
pressure and temperature, ELECTROSYN is available in an 
explosion-proof construction which permits location ih hazard- 
ous areas. 

NORWOOD CONTROLS ELECTROSYN Detectors are based 
on a unique signal generator. This generator is a high resolu- 
tion, electromagnetic rotary transducer producing full scale 
linear output. Fluid pressure in a twisted: Bourdon tube, or a 
temperature sensitive bi-metallic ribbon helix, rotates the signal 
oT seh olm@mo Ml Meo lulolt il Mam olceleltidlile MMMM olde) oLolailelsrol| 
electrical signal. 
ELECTROSYN's exceptionally high output signal, 
electrically transmitted, makes possible accurate 

remote readings of temperature and pressure 


without complex electronic circuits. 








Controls Division 


. CONTROL ENGINEERING CORPORATION 
SO] Nee sel em 932 Washington Street * Norwood, Mass. 














Complete technical information will be supplied upon request 


nauir j 
y ¢é 
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RESISTANCE THERMOMETER 
AND ACCESSORIES 








The Model 62 RT4F Re- 

sistance Thermometer is a 

sturdy, easy to read instru- -40 : 
ment with a six inch hand ; 
drawn scale. It is suitable i ee @ 
for use in moving vehicles, oat \ spe 
is excellent for flight test- 
ing or for permanent panel 
installations. Operated by 
an ordinary dry cell and 
calibrated to standard 
“AN” bulb curves, this in- 
strument is ideal for use 
with any of the resistance 
bulbs illustrated below. 
Other ranges available in 


°C or °F. 


Ck NTIGRAL IE 


Ss 


ACCESSORIES — RESISTANCE BULBS AND SWITCHES 


Lewis Selector Switches have been used for years 
in automotive test work as well as in per- 
manent installations. Simple, sturdy 
construction plus finest materials 

combine to give long service. 


FREE AIR 


2’ SIZE TO 4 POINTS —— ii 


THREADED “AN” TYPE 


aeons == 


THREADED “AN” TYPE 


ne ) 
4” SIZE TO 28 POINTS —=—meemmmemnnnE eet ities, 9 


BAYONET TYPE FOR CYLINDER HEAD TEMPERATURE 


Lewis Resistance Bulbs are adaptable for use with the 62RT4F Resistance Thermo- 
meter or with standard aircraft panel indicators. Special purpose bulbs with stem 
variations or for high temperature applications are available. 





We invite inquiries on your temperature measuring problems. 


THE LEWIS ENGINEERING CO. 


Manufacturers of Complete Temperature Measuring. Systems for Aircraft, 
NA WsG A TOU Ge Kio EC a NN EC ee 


re information circle 9 on inquiry card. 
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Trends... insaeae 


and AUTOMATION 

















Automation will change character of nation's entire work 
force. Demand for technically trained men will increase— 
re-emphasizing present inadequacy of engineering educational 
effort. 
Men in charge of the instruments, controllers, and computers will 
become the key men in automated operations. Instrument departments 
which started as small repair facilities with less than ten men 
have, in a few years, grown to central control centers with per- 
sonnel in the hundreds. Computers could put instrument department 
in charge of all plant operations, could make instrument depart- 
ment the systems manager. 
Automatic control of aircraft, necessitated by modern 
speeds, is increasing responsibilities of flight engineers 
and ground maintenance crews. Flight engineer is becoming 
systems manager. 
Single modern development with greatest potential is the elec- 
tronic computer. Data processing computers are now changing func- 
tions of larger offices throughout U.S.; digital and analog com- 
puters are now changing methods of all design engineers. Analog 
computer could put working model of unit chemical processes (and 
complete plants) in hands of the plant operating center——the 
instrument department. 
First Computer Clinic (New York, Nov. 30-Dec. 2) is unique 
opportunity for engineers, instrument departments, and oper- 
ating personnel to get working demonstrations and perspec- 
tive on entire field of computers—for first time. Clinic 
sessions will be offered by Austin (special purpose com- 
puters), Bendix (digital computers), Electronic Associates 
(analog computers), Goodyear Aviation (analog computers), 
International Business Machines (data processors and digital 
computers), Remington Rand (data processors and digital com- 
puters). Note complete coverage of all basic types. Attend- 
ance has registered from all parts of U.S. for this im- 
portant Clinic. 
Long-term trend—watch for the autotransistor, a transistor with 
built-in radioactive-isotope-activated (radioactivated) power 
supply. The "“atomic-battery~-powered" transistor will be a small 
self-powered unit device using a minute amount of radioactive 
isotope. Life of unit (determined by half-life of isotope) will be 
decades. 
The "growth industries* (magnesium, air-conditioners, plas- 
tics, synthetic fibers, frozen foods, etc.) depend on In- 
strumentation more than do static industries. Therefore, In- 
strumentation's proportion of capital investments will con- 
tinue to accelerate. 
Use of graphic circuits and mechanized wiring is increasing. "Odd- 
ly enough," says one recent editorial comment, "instrument makers 
are setting the pace." Reasons are not odd:.assembly errors are 
reduced, calibrations are more stable, instrument is more rugged, 
instrument market is expanding, instrument makers are progressive. 
"Automation is probably the century's greatest contribution 
to the reduction of man's burden," says Dr. M. J. Kelly, 
President of Bell Telephone Labs at AISI general meeting in 
New York. However, he said, “advances will not come as a 
revolution in present methods but rather as a hard-earned 


step-by-step evolution, "* 

























































INSTRUMENTS ON THE MARCH 


New Principles, Applications, Non-commercial Developments 


New Basic Transducer --— the “T-42 Ionization Transducer” 


e AA SIGNAL OUTPUT 
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PHILADELPHIA, PA. -The “T-42 lonization Trans- 


ducer,” a basic transducer (Fig. 1) was unveiled at the 
Ist International Instrument Exposition at Philadelphia by 
Decker Aviation Corp.. also of Philadelphia. 

The “T-42 lonization Transducer” is based on an ob- 
servation made by Kurt S. Lion (Ph. D., Associate Pro- 
fessor of Biophysics, Massachusetts Institute of Technol- 
ogy) in 1938, in Frieburg, Switzerland, while engaged in 
experimental studies of noble-gas discharge tubes in high- 
frequency electric fields. Dr. Lion exposed a gas-discharge 
vessel containing two electrodes to a radio-frequency elec- 
tric field (between the plates of a capacitor) and found 
that a relatively high d-c. voltage developed between the 
two electrodes. The magnitude of this voltage varied be- 
tween —00 and +-60 volts as a function of the position of 
the tube in the electric field. 

Although the phenomenon still is not understood theo- 
retically, the effect appears to be caused by generation of 
space charges within the glow discharge, and the pickup 
of these charges by the electrodes acting as probes. Any 
slight assymetry of the electrodes, due to an unbalanced 
field or any other cause, causes an output voltage. Volt- 
ages of several hundred volts have been observed; move- 
ment of the discharge tube of 0.001 mm, produces an out- 
put voltage of greater than two volts. 

Two basic configurations are shown in Fig. 2. At the 
left, the gas is ionized by a ring electrode. An output volt- 
age, developed between points A and B, is linear with rela- 
tive motion of ring electrode and tube. 


Fig. 1. 


fj J —\/\——e SIGNAL 
: / ies 
j | | 





At the right, the gas is ionized by external electrodes. 
An output voltage can be developed by either (1) relative 
motion of electrodes and tube, or (2) change in capaci- 
tance C, Motions in the order of 10° inch, or capacitance 
changes in the order of 10'° farads (0.001 uuf.) produce 
outputs (with these configurations) suitable for use with- 
out voltage amplification. 

The transducer has been used for pressure measurement 
(high and low pressures), humidity measurement, dielec- 
tric investigation, acceleration pickups, linear and angular 
displacement pickups, conductivity meters, thermometry. 
tachometers, seismographs, capacitance meters, etc. 

Fig. 3 (left) shows a micrometer using the “T-42” trans- 
ducer; sensitivity is one millionth inch per division, with no 
contact with work piece. Fig. 3 (right) shows a pressure 
indicator with resolution of | micron Hg (pressure is used 
to effect capacitance change). 





Calibration of Vibration 
Pickups and Accelerometers 


WASHINGTON, D. C.—Widespread use of vibration 
pickups has intreduced calibration problems. Several meth- 
ods have been developed at the Naticnal Bureau of Stand- 
ards for such calibration. 


The Chatter Accelerometer 


The “chatter” principle was first described by Sir Wil- 
liam Bragg in 1919. The accelerometer based on this prin- 
ciple (Fig. 1) is a device in which a loose mass on a ver- 
tically vibrating surface bounces or “chatters’’ when the 
peak acceleration of the sinusoidal motion exceeds +1 g. 
Using an improved accelerometer developed by C. W. Kis- 
Vol. 27 
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t bi l rete | 
Fig. 1. The NBS-33-24 chatter accelerometer determines accurately the 
peak value of a sinusoidal acceleration slightly in excess of one g. 








 OHMITE 


‘RESISTORS TO MEET MIL-R-26B CHARACTERISTICS 


G, F, AND /' a gy’! 


IN A 

WIDE RANGE 
OF SIZES AND 
RESISTANCE 
VALUES 


Over-all 
length Diameter *Watts t tWatts 


1-3/4" 1/2” 
ue - . 19/32” EVEN RESISTORS WITH THE 
. 1-1/2" 19/32" 
TERMINAL - . , W/ar FINEST WIRE SIZE (.00175) MEET 
. 19/32” 
TYPE P 29/32” THE REQUIREMENTS OF 
pgp tng yo MIL-R-26B, CHARACTERISTIC "V” 


G, F, and V 1-5/16 
sare? The Ohmite resistor types shown at the left can 
1-5/16" withstand a continuous operating temperature of 
vk na mT . 350° C—the high temperature requirement of 
Over-all MIL-R-26B, Char. “V”. These resistors also meet 
FERRULE- Ba srg characteristics “G” and “F”— passing severe 
TERMINAL ' 9-5/8” 1-5/16" moisture-resistance and thermal-shock tests... 
1-1/\6" 1-5/16" withstanding sustained vibration applied for five 
TYPE $1 he uy continuous and satisfying the require- 
pos ey Pri hed sa" ments of many other tests. 
“7 2-3/8" 3/4” , The Ohmite line of wire-wound resistors is the 
tt, ee. _—— — most extensive om the market. Ohmite also has 
FLAT TAB- Over-all width Thickness the most com line that meets MIL-R-26B 
et Goel et a fy resistor’ from Obmite’s wide 
TERMINAL ur 13/16" “4° re ga sizes, and resistance values for your 
TYPE 4-3/4” 1-3/16" " MIL-R-26 requirements and other tough jobs. 
, 1-3/16" , 
Jie: prmege mone | oane | oe OHMITE MANUFACTURING COMPANY 
R52 LS TIT PLEO IRR ean es EE 3615 Howard Street Skokie, Illinois 
Length of (Suburb of Chicago) 


AXIAL- Style Diameter tWatts + tWatts 
RW-55 ij 5/8” 


5 ] 
TERMINAL RW-56 5/8” 10 14 
TYPE *Wotts free air MIL Characteristic “F” or “G" **2-1/2" wire leads 
Characteristics TWatts free air MIL Characteristic “6” Ir Lis a 
G and V + tWatts free oir MIL Characteristic “V' 
RHEOSTATS - * TAP SWITCHES 


For more information circle 10 on inquiry card. 
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OPERATOR 





ACTUAL 
SIZE 


SE o4 
r+ O 
MODEL“13 7 O 


PACKLESS 
3 WAY VALVE 


Your requirements for an economical, compact, 
Diaphragm-operated Packless Valve for on-off service 
are more than fulfilled in our “DEMI”, Model 13, shown 
in the above design for control air service. List price 
is $18.72, with %” IPS standard porting. “DEMI” 
Valves can also be supplied with integral tubing con- 
nections of several well-known designs. 

Standard Operators, both reverse and direct act- 
ing, are available with effective diaphragm areas 
from 2.5 to 15 sq. in. 

For prices, in various materials and porting ar- 
rangements, inquire of our local representative in 
your area, or directly to our home office. 


OTHER PRODUCTS MANUFACTURED 


Hand Operated Valves. 
Diaphragm Operated Valves. 
Packed or Packless Valves. 


Quick Disconnect Pipe or Tubing Couplings from 1” to 
8” for vacuum or high pressure. 


Machined Teflon Products. 


Special Products, engineered to meet your requirements. 
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singer of NBS. the acceleration of the shaker table to 


which the device is attached, as well as the chatter of the 
loose mass, are converted into an electrical signal which 
is displayed on the screen of an oscilloscope. The mathe- 
matical relationship was also derived between (1) the 
amount by which the peak value of the sinusoidal accelera- 
tion exceeds | g and (2) the point in the cycle at which the 
first bounce occurs. If this mathematical relationship is 
applied to the accelerometer output as observed on the 
oscilloscope screen, acceleration levels from about 1.01 g 
to 1.04 g may be set with an accuracy of approximately 
0.2 percent at frequencies up to 60 cps., and with somewhat 
decreased accuracy up to about 150 cps. The accuracy 
of calibration was estimated by comparison with an optical 
calibration in which the peak-to-peak displacement of the 
chatter accelerometer was measured with a micrometer 
microscope. Stroboscopic illumination makes the accelerom- 
eter appear to be nearly motionless for ease of measuring 
displacement. 

In the Bureau’s chatter accelerometer, the loose mass can 
be clamped by a screw and prevented from chattering. The 
accelerometer can then be used as a secondary standard for 
accelerations in excess of | g at frequencies up to 1200 cps. 


Steady-state Calibration 


The method for steady-state calibration at high values of 
sinusoidal acceleration was developed by T. A. Perls and 
C. W. Kissinger of the NBS staff. In this method (Fig. 2) 


output leads 
from 

accelerometers 

R@ velocity coil 


clamps, +; wide 
ot clamping bose 


resilvent 


steei ber for padding 


TIO CPs resonance 


Fig. 2. Instrument for steady-state calibration of vibration pickups and 
accelerometers at high values of acceleration. A steel bar with a vibration 
pickup clamped to one end is driven at its resonant frequency at accelera- 
tion up to 1090 g. 


a steel bar is clamped to the head of an electrodynamic 


| shaker at its center point, so that both ends of the bar are 


free. The accelerometer being tested is clamped back-to- 


| back with an NBS-33-14 secondary-standard accelerometer 


at one end of the bar, and a balancing weight is fastened 
to the other end, if needed. The whole system is driven at 
its resonant frequency by a 70-watt amplifier. Steady-state 
accelerations have been measured with this system up to 
1090 g, zero to peak, at 874 eps. When the resonant bar 
was additionally loaded with a 40-gram test accelerometer, 
accelerations up to 605 g were attained. In comparison, if 


the steel bar had not been used and the accelerometer had 
| been mounted directly on the shaker head, the maximum 
| attainable acceleration would have been only 50 g. The 
elastic properties of the bars used in the tests limit the 


maximum steady-state vibratory amplitudes attainable by 
this method. 

In this method, the armature of the electrodynamic 
shaker is part of the resonating system, and its amplitude 





Facts behind the S-1 Timer's extraordinary 


005 Sec. ACCURACY -~ 


#12 and #14 fasten to center shaft (#13) 


All other parts slip on shaft. 


Formula S-1 Expensive high torque, ball bearing motor, low 
inertia of moving parts, high proportion of precision and ground parts, no 
thrust bearings as found in ordinary clutches. 


@ High torque (2 inch-ounce at 100 
RPM) industrial grade motor (#1) with 
no internal gear train so small changes in 
load due to binds or hand acceleration 
cause no phase shift between rotor and 
rotating field...runs continuously to 
eliminate starting error. 


@ Precision cut gears (#2, #3). Any 
eccentricity or inaccuracies in gearing 
reflect directly in timer reading. 


@ Slip clutch composed of hardened steel 
spring (#4) riding a V-grooved graphited 
(for long wear) collet, applies .6 inch- 
ounces of torque to aluminum (for low 
inertia) control disc (#5) with 314 tiny 
teeth in its periphery. 


@ To hold control disc (#5) at rest, 2 
hardened steel brake shoes (#6), ground 
to square knife edges, grip periphery of 
control disc in 4 places... control disc 
position to under }4 of a degree (1/720 
second). 


To Split the Split Second with ACCURACY, 


@ Electro magnet (#8) pulls brake shoes 
away from control disc through arma- 
tures (#7). Air gaps kept to minimum for 
speed. Precision made fulcrums prevent 
stickiness or unequal movement of arma- 
tures. 


@ Adjusting screw (#11) adjusts tension 
of armature spring (#10) so that time 
between energizing magnet coil and 
starting of contro] disc is same as time 
between de-energizing magnet coil and 
stopping of control disc. This compen- 
sates for starting and stopping errors. 


@ Second friction clutch (#12) transfers 
control disc motion to center staff (#13); 
allows hands to be reset when control 
disc is held stationary. 


STANDARD 


“Gentlemen... Let me give you 
the formula for our astounding 
final accuracy of .005 sec. obtained 
with our D-C clutch $-1 Timer.” 





SINCE 1884 





Take a Minute Now and Send Us This Coupon b 


The STANDARD ELECTRIC 
TIME COMPANY 


93 LOGAN STREET ¢ SPRINGFIELD 2, MASS. 


PRECISION TIMERS @ PIPELINE NETWORK ANALYZERS 
CHRONO-TACHOMETERS 


LABORATORY PANELS * 


Nome 


Firm 


Street 


THE STANDARD ELECTRIC TIME COMPANY 
93 Logan Street © Springfield 2, Massachusetts 
Gentlemen: Please send me complste 

Engineering Data on the S-! Timer, 





City 


State 
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Lloctrieal Enelocures 
by AIR wh L OM 


KIRK & BLUM can pro- 
duce any type of metal 
enclosure . . . quickly 
and economically. 
Facilities for fabrication 
of sheet steel, plate, 
light structurals, stain- 
less, aluminum, monel 
and other alloys. 
Whatever your needs, 
send prints to Kirk & 
Blum for prompt quo- 
tation. For literature on 
electrical enclosure 
fabrication facilities 
and experience, write 
to: The Kirk & Blum 
Mfg. Co., 3111! Forrer 
Street, Cincinnati 9, 
Ohio. 


CONTRACT MANUFACTURING 
FACILITIES FOR 


Centro! Desks 
Instrument Panels 


Boller, Turbine, 
Generator Panels 


Power Distribution, 
Contro! Panels 


Switch Gear Housings 
Cubicles © Machine Bases 
Weatherproof Housings 
Breechings © Air Ducts 
Transformer Enclosures 
Stacks © Casings @ Hoppers 


METAL FABRICATION 
e 13 al 
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of motion at resonance is proportional to the amplitude at 
the ends of the bar. This mode of operation makes it pos- 
sible to determine that the output of an NBS-33-14 ac- 
celerometer from 25 to 1090 g at 874 eps. is proportional, 
within 2 percent, to the output of a velocity pickup built 
into the armature of the shaker. 


New Flowmeter Concept 
PHILADELPHIA, PA.—U nique flow-measuring element 


was revealed at Ist International Instrument Exposition. 
Philadelphia, by DevicEngineering Co., also of Philadel- 
phia. The “Model 1-100” element is a variable-area device 
in which the variable area is that between the “metering 


TO INDICATOR THROUGH 
MECHANICAL LINKAGE 


f 


L 

















Replaceable 


a 
Pi, 


Replaceable 
Meter Range 
Insert 











target” and tapered “meter range insert.” Motion of tar- 
get (linear with flow) is transmitted mechanically through 
a bellows seal to a dial indicator with a linear flow scale. 
Thus meter combines variable-area features (35:1 range- 
ability, linear scale, constant pressure drop, low viscosity- 
sensitivity) with orifice features (low cost, simple installa- 
tion). Unit installs in line like an orifice; models are avail- 
able with scales (max. capacity) from 2.5 to 2000 gpm. 
water, and from 8 to 6000 scfm. air. 


Color Control 
SCHENECTADY, N.Y.—-New frontiers in pictorial ar- 


tistry have been opened with the introduction of a new 
concept in filters, G-E’s “Variable Color Filter Type PA-1,” 
and a new “Color Control Meter.” The filter permits control 
of color balance, contrast, color saturation, sky brightness, 
and specular reflections. 

The color correction of the Variable Color Filter can 
be predetermined by use of the GE “Color Control Meter,” 
shown in use in the illustration. This measures the red /blue 
balance of natural light and, thus, the correct filter. 

This new filter contains two essential parts. The rear 
element is a dichroic filter which appears yellow when the 
incident light is polarized along one of its axes. The color 





Si SURE aR 


& 


Continuous Dynamic 


This illustration shows just 
one of many Kybernetes Elec- 
tronic Scanning System appli- 
cations: continuous dynamic 
aircraft wing strain measure- 
ment with a reference pulse 
shown to the right of the 
strain pattern. 


Another application achievement of the 
Kybernetes Electronic Scanning Sys- 
tem!* This high speed scanning system 
permits a graphic display of the results 
of a load test. The strain pattern on an 
airplane wing appears on the face of 
an oscilloscope tube as the test is made. 


Completely electronic, the Kyber- 
netes Scanning System scans each of 
any number of points 60 times or more 
per second. You secure uninterrupted 
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scanning, continuous protection and 
alarm indication throughout logging, 
recording, and point reading. There is 
continuous qualitative and quantitative 
scope display of any variable. Other 
readout and alarm devices available if 
oscilloscope presentation is not desired. 


The Kybernetes Electronic Scanning 
System is readily miniaturized and 
JANized for airborne and other spe- 
cialized uses. 

















REPUBLIC F-84F THUNDERSTREAK 


You may use the Kybernetes Elec- 
tronic Scanning System to monitor 
temperature, flow, level, pressure, vis- 
cosity, pH, concentration, conductivity, 
radiation, gas analysis, as well as for 
dynamic strain measurement. 


The Kybernetes Electroaic Scanning 
System will be demonstrated at the 
First International Automation Expo- 
sition, November 29th to December 
2nd, Booth 119. 


For specific information applicable to your own monitoring requirements, write today. 


The |= > & SS Corporation + DIVISION OF SELF WINDING CLOCK CO., INC. (+ PATENT PENDING) ©1986 


1100 RAYMOND BOULEVARD, NEWARK 5, 


14 nauiry i 
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for more 
accurate 

pressure 

control 


the NEW 


PILOT-OPERATED 


REDUCING 
VALVE 


No. 933 


"ae Acne fo 


_ When you need “‘on-the-button” steam 

| pressure reduction, specify the new 
Klipfel Pilot-Operated Reducing Valve. 
Although extremely sensitive, its simple 
operation insures trouble-free service. 
Downstream pressure is sensed by the 
diaphragm of the pilot valve. The pilot 
valve uses upstream pressure to open 
the main valve if downstream pressure 
is too low; if too high, pressure is bled 
off to partially close main valve. 
The next time you order a reducing 
valve, get the new standard for accurate 
contro! and low cost operation . . . 
Klipfel No. 933 Reducing Valve. Detailed 

_ literature on request. 


VALVES, INC. | 


1070 Lincoin Ave, 
Hamilton, Ohio 


OTHER 
OUTSTANDING 
KLIPFEL 
CONTROLS: 


No. 1549 
Pilct - operated Tem- 
perature Regulating 
Valve . . . sensitive, 
positive control for high 
pressure, larger sizes. 


No. 1649 
Combination Tempera- 
ture and Pressure Con- 
trol... single main valve 
with temperature and 
pressure control saves 
cost and labor! 


Service! 


“+ 


Export Office-—1010 Schoff Buliding, Philadelphia 2, Pa. 


For more 
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appears bluish when the incident light is polarized on the 

other axis at right angles to the first. When the incident 
| light is polarized along any intermediate axis various 

shades of yellow to blue through neutral may be obtained. 
| The front element is a polarizer. The incident light on 
| the rear element is polarized in line with the axis of this 
front element. As the front element is turned with respect 
to the rear element, the color of light transmitted by the 
combination varies from yellow to blue through neutral. 
On the front element is a scale which indicates the trans- 
mitted color as shown from the corresponding position of 
the reference mark on the back element. Thus the user can 
pre-set the desired color before placing the filter over the 
camera lens. 


Unattended Pumping Station 
TWINSBURG, OHIO.—This “Simplytrol Polypoint” at 


Twinsburg. Ohio monitors all critical bearings and shuts 
down the pipeline pumping station in event of temperature 
rise. 

The Twinsburg station is part of a network of pipelines 
interconnecting refineries in Northern Ohio: it is completely 
automatic and runs unattended. An iron-constantan thermo- 
couple is attached to each bearing. Temperatures are shown 
























-hp- 522B Electronic Counter 





Investigate this 





IS YOUR MEASURING PROBLEM HERE? 


FREQUENCY TIME INTERVAL 


Production quantities Elapsed time between 

Nuclear radiations impulses 

R.P.S. and R.P.M. Pulse lengths 

Power line frequencies Camera shutter speed 

Very low frequencies Projectile velocity 

Frequency stability Relay operating times 

Oscillator calibration Precise event timing 

Pulse repetition rates interval stability 

Weight, pressure, tem- Frequency rates 
pereture, acceleration Phase delay 


new, low-cost 


all purpose -hp- counter 


This new electronic counter can save you time and money 
by speeding and simplifying research and manufacturing 
measurements. It is a compact, low-cost, extremely versatile 
instrument offering you accurate frequency, period or time 
measurements. It performs all functions without extra-cost 
modification. Results are displayed instantly and automati- 
cally in direct-reading form. Unskilled personnel can use the 
instrument immediately without training. 


Model 522B measures rate of occurrences from .00001 to 
100,000 per second. It measures time from 10 microseconds 
to 237.8 hours. Counting is available over periods of 1/1,000, 
1 {100, 1/10, 1 and 10 seconds or multiples. Stability of time 
base is 5 parts per million. Time of display can be varied 
to, any duration, counts are automatically reset, action is re- 
petitive. Results are presented direct in cps, kc, seconds or 
milliseconds. Decimal point is automatically indicated. 


The instrument consists of five decade counters, a wide 
range time base plus gating and auxiliary circuits. The un- 
known is applied to the counters through the gate circuit. 
For frequency measurement this circuit remains open for a 
precise interval controlled by an oven-housed quartz crystal. 


-hp- 522A Electronic Counter 
Forapplications where wide-range frequency and period measurements 
are desired. Frequency counting facilities are identical with 522B,except 
gate time for frequency measurement is 1 second or multiples, and 
standard frequency counted for period measurement is 100 kc. Decimal 
point and time interval measuring circuits are omitted. $775.00 


Ucta subject to change without notice. Prices f. 9. b. factory 


SPECIFICATIONS—MODEL 5228 


FREQUENCY MEASUREMENTS: 

Range: 10 cps to 100 kc. 

Accuracy: 1 count * stability (5/1,000,000 per week). 

Registration: 5 places. Output pulse available to actuate 
trigger circuit for mechanical register to increase count 
capacity. 

Gate Time: .00!1, .0|, .1, 1, 10 seconds. Extendable to 
multiples of 1 or 10 seconds by manual control. 

Display Time: Variable .| to 10 seconds in steps of gate 
time selected. Display can be held indefinitely. 


PERIOD MEASUREMENTS: 

Range: .00001 cps to 10 ke. 

Accuracy: .03% * stability (for measurements over a 
10 cycle period). 

Gate Time: | or 10 cycle of unknown. Extendable to any 
number of cycles by manual control. (For frequencies 
under 50 to 60 cps.) 

Standard Freq. Counted: |, 10, 100 cps; 1, 10, 100 ke; or 
external. 

TIME INTERVAL MEASUREMENTS: 

Range: 10 sec to 100,000 seconds (27.8 hrs.) 

Accuracy: 1/std. freq. counted stability. 

Trigger Slope: Pos. or neg. on sturt and/or stop channels. 

Trigger Amplitude: Continuously adjustable on both 
channels from —100 to + 100 volts. 

Standard Freq. Counted: 1, 10, 100 cps; 1, 10, 100 ke; or 
external. 

Price: $900.00 f.0.b. factory. 


W rite for complete detarls 


HEWLETT-PACKARD COMPANY 


2707C PAGE MILL ROAD «+ PALO ALTO, CALIFORNIA, U.S.A 
SALES REPRESENTATIVES IN ALL PRINCIPAL ARFAS 
Export Division: 275 Page Mill Rd., Pale Alte, Callf., Cable “‘HEWPACK” 


Instruments for Complete Coverage 


For more 
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ACETALDEHYDE 
ACETONE 
FORMALDEHYDE 
FREON 

MERCAPTANS 
MERCURY 

MOLTEN METALS 
NAPHTHALENE (Molten) 
NITRIC ACID 
PHOSPHORIC ACID 


SODIUM CYANIDE 
SULFUR DIOXIDE 
TRINITROCHLOROBENZENE 
VINYLIDENE CHLORIDE 
CHLOROSULFONIC ACID 
CHROMIC ACID 
HYDROBROMIC ACID 
NITRIC ACID 

OLEUM 

OXALIC ACID 


PROPIONIC ACID 
SULFURIC ACID 
lODINE 
BENZOLCHLORIDE 
BENZOLTRICHLORIDE 
LIQUID BROMINE 
CHLORACETIC ACID 
DILUTE ACIDS 
ALUMINUM SULFATE 
DIATOMACEOUS 
EARTH SLURRY 
FERRIC SULFATE 
SODIUM HYPOCHLORITE 


SALT SOLUTIONS 
SODIUM SILICOFLUORIDE 
HYDROGEN PEROXIDE 
HYDROCHLORIC ACID 
BROMINE TRIFLUORIDE 
CHLORINE 

CHLORINE TRIFLUORIDE 
FLUORINE GAS 
HYDROFLUORIC ACID 
HYDROGEN CYANIDE 
HYDROGEN FLUORIDE 
FLUORINE 

SULFUR DICHLORIDE 


Not competitive with any pump of more conventional de- 
sign, the Lapp PULSAFEEDER is a highly specialized, preci- 
sion, custom-built machine suited to a wide variety of 
special applications involving controlled-volume pump- 
ing of fluids. 

Basic feature of Lapp PULSAFEEDER design is its com- 
bination of reciprocating piston action (to provide the 
accuracy of positive displacement) with an hydraulically 
balanced diaphragm which isolates material being 
pumped from working pump parts—and, of course, elimi- 
nates need for stuffing box or running seal. 


Control of pumping rate is achieved at constant pump- 
ing speed; variable flow results from variation in piston 
stroke length—adjustable by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding 
to any instrument-measureable processing variable. 


Justification for this specialized premium construc- 
tion is evident in the many, and varied, applications in 
which Lapp PULSAFEEDER alone is able to perform satis- 
factorily. In fact, the economies of continuous processing, 
automatic proportioning, feeding and filling in many 
operations are possible only because of the unusual char- 
acteristics and peculiar advantages of Lapp PULSAFEEDER. 


In general, use of the Lapp PULSAFEEDER is indicated 
for continuous (or intermittent) pumping, at accurately 
controlled volume, of fluids which cannot be satisfactorily 
exposed to conventional pistons, cylinders and stuffing 
box packing—because of the corrosive action of chemicals 
being handled andjor need for protection of product 
against Contamination. 


shows typical applications and flow charts. It describes and 

lists specifications of models over a wide range of capacities and special construc- 

tions. Also included is an Inquiry Data Sheet, from which we can make specific 

engineering recommendations for your processing requirement. For your copy 

write Lapp Insulator Co.,Inc., Process Equipment Div.,377 Wilson St.,LeRoy,N.Y. 
liek ‘tian Dilatdeatten Gicehs WO ce Tees add 
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directly on the “Simplytrol” scale; the safety trip point is 
set just above the normal operating temperatures. Contacts 
close in case of temperature rise and shut down the station. 
Other controls manipulate valves to immediately bypass 
this station. The shutdown is signaled to a central control 
station. “Simplytrol” contact meter-relays are made by 
Assembly Products, Inc., Chagrin Falls, Ohio. 


Crane Scale 
WEST LYNN, MASS.—Costs of weighing the huge parts, 


assemblies, and housings of turbines, generators, and pro- 
pulsion gears before shipment from General Electric Com- 


pany’s River Plant in West Lynn, Mass., were reduced 10 
to 12 percent following installation of a Baldwin SR-4 
electric crane scale of 50-ton capacity. Time savings of at 
least 20 percent are reported for an average of eight 
weighings per day. which have ranged to date between 650 
and 68,000 pounds. Weighing accuracy is within 0.2 per- 
cent above 15 tons. Scale can be read to 50 Ibs. 


Aluminum Nameplates 


CENTERBROOK, 
CONN.—The R. W. 
Cramer Co., Inc.. of 
Centerbrook, manufac- 
turers of precision elec- 
trical timing devices, 
are now using “Metal- 
Cals” to label their 
products. “Metal-Cals” 
are anodized, etched 
aluminum, made by the 
C & H Supply Company of Inglewood, California, Backed 
by a pressure-sensitive adhesive, “Metal-Cals” are easily 
applied to any smooth, curved, or flat surface without 
screws or rivets. 











Pre-Tested Dependability 
The Standard of 
MOELLER Accuracy for 


more than four generations 


There is no guess work when you use Moeller 
Etched Stem Thermometers. Each instrument is 
designed to fit individual testing problems— 
built to give you lasting satisfaction—guaran- 
teed through factory pre-tested methods with 
the scientific thoroughness that assures per- 
fection in all Moeller products. 


Let Moeller solve your temperature indicating 
recording and testing problems, Now! 


Send for catalogs and literature on 
INDUSTRIAL, LABORATORY 

AND RECORDING THERMOMETERS 

VACUUM GAUGES © HYGROMETERS 

HYDROMETERS © PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. + RICHMOND HILL 18,N. Y. 


Representatives in Principal Cities 


For more information circle 18 on inquiry card 


November 1954—Instruments & Automation—-Page 1693 





TAKE A LOOK INSIDE one of Bristol's Dynamasters. You can see the continuous standardization 
unit that eliminates need for dry cells and any interruptions in operation for standardization. 


VISCOSITY of linoleum paste is continuously recorded by a DYNAMASTER pH RECORDER and Bristol pH controllers guard purity 
Dynamaster Consistancy Recorder at large floor covering plant. of water supplied to large drug manufacturing plant. 
For more information circle 19 on Inquiry card, 
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GAS PRESSURES at strategic points in the gas transfer and distribution systems of the Consolidated Edison Company of 
New York are recorded by these easy-to-read Bristol Dynamaster Metameter receivers. 


Measures any variable that can be translated 
into an electrical quantity 


¢ Bristol’s Dynamaster Potentiometers have earned 
a world-wide reputation for accuracy and dependa- 
bility in recording, indicating and controlling tem- 
perature, pH, speed, voltage, power, current, 
resistance, smoke density, strain — the list could go 
on and on. 

Behind this reputation is 65 years of instrument- 
making research and experience — all aimed at 
making Bristol instruments as precise and trouble- 
free as humanly possible. 

One result of this research is our new No-Batt 
continuous standardization system, which is used in 
Dynamaster Potentiometers and Pyrometers. With 


continuous standardization eliminating the need for 
dry cells, the potentiometer is free to continuously 
measure, record and control. No time out is required 
for periodic standardization. 

And all Dynamasters are “human-engineered”, 
making them easier to read and clearly visible at 
greater distances. Simplified construction, fast opera- 
tion, fewer moving parts are all achieved through 
Bristol’s “human engineering”. 

Get the whole story on these rugged, precision 
instruments. Write today for free 36-page bulletin 
P1245. The Bristol Company, 113 Bristol Road, 
Waterbury 20, Connecticut. 4.10 


POINTS THE WAY IN 


HUMAN-ENGINEERED INSTRUMENTATION 


BRISTOL 


INSTRUMENTS 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 


rcle 19 on inquiry card. 
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SWARTWOUT 


Flualy Diaplragwe 
eee | 


* no heat jacketing 
* no stagnant pressure lines 
* no fluid seals 


The new Swartwout P3T pressure trans- molten metals or viscous fluids... in tempera- 
mitter obsoletes ordinary transmitters with tures to 300 C and higher . . . with sensitivity 
stagnant pressure lines... that have to be heat of .005% ... reproducibility of .1% .. . accu- 
jacketed by steam or other media. racy of 19% —then get full information on the 

That’s because the P3T measuring dia- Swartwout P3T Flush Diaphragm Pressure 
phragm fits flush with the inside of the process Transmitter. And look into the Swartwout 
pipe. There's no effect from temperature Autronic System—the all-electronic process 
changes . . . no flow restriction. control system that is setting new standards 

If your process requires measurement of of accuracy, sirnplicity, maintenance and cost. 
pressures in polymers, asphalts, slurries, Request Bulletin A-713 


Swartwout “ 
WDeOWLL +«—« comtnon system rd 








THE SWARTWOUT COMPANY - 16511 EUCLID AVENUE - CLEVELAND 12 - OHIO 
Fo nformatior e€ 20 on ing 


viry card 


Page 1696— Instruments & Automation Vol, 27 





is there a “STOCK” answer 


fo your 


“SPECIAL” gauge problems? 


There may very well be, because USG manufactures and 
stocks more than 200,000 standard gauges and a complete 
line of gauge components to meet practically every pressure 
sensing and indicating requirement. 


Chances are that, with slight modification, a stock gauge 
will fulfill your very needs .. . eliminating the expense of 
special gauge design, engineering and production. USG’s 
special background, experience and resources are ready to 
assist you with all problems relating to gauges or other 
pressure actuated devices. 


A call to your nearest USG District Office, or, a letter 
to us at Sellersville is all that you need to determine whether 
we can supply a ‘‘standard”’ from stock . .. or, whether your 
application requires a ‘‘special”’ 


> 
07 a er 
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United States Gauge, Division of American Machine and Metals, Inc., Sellersville, Penna. 
ation circle 20 on ina 
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USG'S RESOURCES 
HELP DESIGN ENGINEERS 
MATCH SPECIFICATIONS 


Performance and price are two factors 
every design engineer must consider 
carefully when specifying gauges. 


Most USG’s 


record of leadership in gauge design 


engineers know of 


and precision engineering —for over 50 
vears USG 
producing gauges for more Original 


has been designing and 


Equipment Manufacturers than any 


other instrument company in the world. 


Many engineers don’t know, 


that USG 
world’s largest stock of gauge compo 


however, maintains the 
nents to meet practically any pressure 


sensing device or pressure actuator 
application. These components are 
stocked by USG specifically to eliminate 


expensive special production. 


In addition to the components for 
special gauge designs, USG inventories 
over 200,000 standard gauges in a 
variety of types, sizes and ranges for 
practically every industry application. 
Many stock gauges carried by USG 
are expensive special production items 
with other gauge manufacturers. 


USG provides highest quality gauges 
at competitive prices because its 
facilities are economically integrated 
for large volume, quality controlled 
production. Gauge for gauge—in every 
application and classification —in every 
price class—USG has more to offer 
than any other make! 


Above, a portion of USG’s Research 
Laboratory. Here constant testing of 
materials under customer operating 
conditions assures optimum efficiency 
and long gauge life. 
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N TUBES 


for 
INSTRUMENTS 
.% & CONTROLS 


. RES C E oN T 
PAN SYA @) 24 B a: 


Bends 
Without Distortion of the Tubes 





They have the added advantage of easy identification of each 
tube at both ends during installation, because one tube in 
each layer is colored a bright blue. The relative position of 
all tubes can thus be traced by the installer. 


= 
~~ 
—~ 
— 
= 
= 


These tubes, of copper, aluminum or polyethylene, are thor- 
oughly protected from injury during and after installation 
by a flexible, interlocked galvanized steel armor. 


Substantial savings can be made on moderate to long runs, 
up to 1,000 feet, eliminating waste and short ends. Tubes are 
available in 1/4”, 5/16”, 3/8” and 1/2” O.D. This product is 
licensed under U.S. Patent 2,578,280. 


Send for Bulletin Giving Complete 
Information and Engineering Data 


CRESCENT 


INSULATED WIRE & CABLE CO. 
TRENTON, NEW JERSEY 


For nore n mation circl 
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PRECISION PRESSURE MEASUREMENT 


of Gauge Pressure, Vacuum or 
Differential Pressure 





Precision Dial Manometer Type FA-145 


Accuracy: 

1 part in 1000 over full scale. 
Sensitivity: 

1 part in 10,000 in all ranges. 
Ranges: 

0 to 120 inches of water (min.) 


0 to 250 inches of mercury (max.) 
Other intermediate ranges available. 


Scale Length: 

45 inches. 
Dial Diameter: 
814, inches. 























MERCURY 


> 









4 € 
ee?) | ot 
Precision we Pheacon 6 
Low Pressure Gauge 


Type FA-141 é 








Accuracy: 
1 part in 300 over full scale. 
Sensitivity: 
1 part in 500 in‘all ranges. 
Ranges: 
0 to 10 inches of water (min.) 
0 to 400 inches of water (max.) 
Other intermediate ranges 
available. 
Scale Length: 
7 or 16 inches. 
Dial Diameter : 
234 or 6 inches. 






















Ave} Gl Gy a ots a ol For additional data, write for 
Cee A AF ES O Publication TP-30-A and TP-27-A 


PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 
2:0 MM AGN... Sx BEeule vitok &::9 N J 
In Canada. Wallace & Tiernan, Ltd., Toronto 
A-101 
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SPLIT SECOND TIMING 
AT SPECTACULAR SPEEDS 
wih ABRAMS Intervalometers 


DESIGNERS AND MANUFACTURERS 


COUNT LIMITERS COUNTERS 


RADAR CAMERAS 





Aerial photographic equipment coordinated for use with the Boeing RB-47E. With the plane and 

crew are shown, seven types of cameras, cartridge flares in foreground, with fiash bombs at SPECIAL CAMERAS 
extremities of the ‘V"'. Abrams Instrument Corporation intervalometers, counters and count limiters 
ere used for time control and recording. 





When supersonic aircraft were to be equipped for photo-mapping 
and camera shutter-flash syncronization, the problem of finding pre- 
cise time control loomed large, — but Abrams was ready with the 
PHOTOGRAMMETRIC EQUIPMENT answer. For 15 years Abrams has been the principal source of supply 
of camera control instruments for the United States Armed Services. 
If you have a problem in special cameras or time control you too, 


can find an answer here. 


ABRAMS INSTRUMENT CORP. 


Designers and Manufacturers of Military and Industrial 
Cameras, Timers, Fire Control and Photogrammetric Equipment for a Third of a Century 





606 E. Shiawassee St. rt eee Lansing, Michigan 


For 
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connect with cannon! 


GALE 
PLUGS 


first in connectors 


Hermetically-sealed multi-contact connectors made by Cannon are really rugged! And... they 
are the only connectors that give you true hermetic sealing under such adverse pressure and 
atmospheric changes. Here’s why... 

Cannon pioneered the first successful hermetically-sealed connector more than six years 
ago...since then has continuously refined and increased the line. All have special steel con- 
tacts. Vitreous insulation... fused to both contacts and shell for a perfect permanent seal... 
is stronger than steel, withstands temperatures to 600° F, and permits the use of the highest 
conductive steel contacts compatible with any vitreous fusing operation. 

Available in a wide variety of insert layouts for control, relay, power, and instrument 
applications in Series GS, (AN type), KH, RKH, U, DAH, BFPH, TBFH, DBH, DCH, KOH, standard, 
miniature and sub-miniature sizes. Also, special mounting flanges and brazing service to help 
you obtain a strong and leakproof overall assembly. 


esis”) OW SERIES 9): U SERIES KH SERIES 


Please refer to Dept. 180 


CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California 
Factories in Los Angeles; East Haven; Toronto, Canada; London, England. 
Representatives and distributors in all principal cities are at your service. 
F 1 25 f ? ry >] » | 
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Dependable 


MALLORY 
Mercury Batteries 


Power Specialized Electronic Instruments 


Mallory Mercury Batteries are used to supply power for 
transmitting data from balloon-borne equipment 20 icy 
miles in the stratosphere, and to record what goes on at the 
tip of a drill two superheated miles down an oil well. And 
they do their job dependably ... where other types of 
batteries have failed. 
Even under the most severe climatic conditions, Mallory 
Mercury Batteries give long, stable life and excellent 
operating characteristics. Particularly advantageous in 
instrument applications is the way they resist deterioration 
during extended storage periods. In addition, Mallory 
Mercury Batteries offer these features: 

> High ratio of energy to volume and weight 

> Constant voltage and current—ideal for transistor circuits 

>» No need for recuperation periods 

> Leak-proof, dimensionally stable construction 

b Operation over wide temperature and pressure ranges 

> Resistance to humidity and corrosive conditions 

> Highly resistant to impact and acceleration 
Our new Technical Bulletin 1-8 gives complete data on 
single cells and multi-cell stacks and packs. Write for your 


copy today. 





Le 


4 BS | M P.R. MALLORY & CO. Inc. 


P.R. MALLORY & CO. Inc., BATTERY DIV., NORTH TARRYTOWN, N.Y 
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UT 


SINGLE 
SEAT VALVES 

FOR 

Large Flow Rates 
WITH 


ANNIN’S 





DOMOTOR VALVES 


Body Sizes... 6”-8”- 10” 








Body Design... Globe, angle and 
3-way. Tight shut-off, single- 
seat body. Standard, Cooling 
Fin or Doolseal bonnet. 





Body Ratings... Standard ASA 
300, 600, 900, 1500, and 
2500 PSI. 


Operators... Domotor, cylinder 
and handwheel. Domotor op- 
erators for all pressures and 
pressure drops. Piston sizes of 
200 and 400 sq. in. for thrusts 
up to 40,000 lbs. Domotor or 
Cylinder strokes to 6” as 
required. 


You'll profit by learning more about the superior features Y | 
and better performance of Annin Control Valves. A 


THE ANNIN COMPANY Coutrol VALVES 
Dept. |, 6570 East Telegraph Road, Los Angeles 22, Calif. 


For more information circle 27 on inquiry card 
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Everyone Can Count on 


VEEDER-ROOT 


In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as ‘‘ count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 
VEEDER-ROOT INCORPORATED - Hartford 2, Connecticut 
a New Vary-Tally Multiple-Unit Reset 

Counter comes in any combination up 

to 6 banks high, and 12 unite wide 


PA Chicago 6, Ill. » New York 19, N. Y. + Greenville, S.C. » Montreal 2, Canada w 
®) Dundee, Scotland + Offices and Agents in Principal Cities ee nee ae pore 


“The Name That Counts” 
For e informatior rcle 28 on inquiry card 
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Is Your Chart Drive 
Inventory Ready 
for Cold Weather? 





8-HOUR HUB 


JUST STOCK BASIC 


ou ROCKWELL CHART DRIVES 


plus a selection of inexpensive 


SPEED CHANGING TURRETS 


FOR REPLACEMENT SERVICE, the Rockwell chart drive is 
the most versatile, economical you can use. Design dimen- 
sions were deliberately established so that the drive can 
be adapted to fit practically all instruments. One adaptor 
is furnished with each drive. There is no problem with 
rotation rates either. Speed changing turrets lock onto the 
chart arbor of the Rockwell drive to provide any one of 11 
( rotation cycles. Think what these features mean to you in 
S ) reduced chart drive inventory, servicing and all-around 

<4 flexibility of application. 
Get facts now on versatile, long-lived Rockwell chart 


a 


o | 


8-DAY HUB 
j 


> drives. Learn how their use in your instrument shop will 
save time and money. Write for bulletin 1079. 





ADAPTORS TO FIT PRACTICALLY 
ANY INSTRUMENT 


* 
a 








Illustrations show how adaptors are used to correctly 
locate Rockwell chart drives within instrument cases 
both as to position and height. 


YOU CAN RELY © ON ROCKWELL 


Does The Trick ROCKWELL MANUFACTURING COMPANY 
INSTRUMENT DIVISION © BOX 2396, TULSA, OKLA. 


Musivating how the speed cheng- Atlanta + Boston « Charlotte « Chicago * Dallas * Houston 


ing turrets are applied to the F A 
chart arbor to provide a wide los Angeles ¢ N. Konsas City, Me. « New York «¢ Philadelphia « Pittsburgh 
San Francisco * Seattle « Tulsa 


selection of rotation rates. 


The Turret On Top 
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production 


quantities 
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HIGH VOLUME PRODUCTION of silicon semiconductor 
devices enables Texas Instruments to offer you an en- 
larged line of five types of silicon transistors and two 
types of silicon junction diodes . . . all available for 
immediate delivery in production quantities! 


- 














TRANSISTOR 
TYPES 


ad 


SILICON TRANSISTORS-produced commercially by and 
available only from Texas Instruments — are now avail- 
able with alpha (current amplification factor) to over 
0.975 and with alpha cutoff frequency to over 8 mega- 
cycles . . . stable to 150° Centigrade (302° F)! 




















JUNCTION 
DIODE TYPES 











SILICON JUNCTION DIODES are also manufactured by 
Texas Instruments from grown single crystals and feature 
back currents as low as 0.001 microamp and safe opera- 
tion to 150° Centigrade! All TI semiconductor devices — 
silicon or germanium; diodes, triodes and tetrodes — are 
made with glass-to-metal hermetic seals. 


WRITE FOR LITERATURE co semiconductor 
devices in the widest range available today! 


TEXAS INSTRUMENTS 
INCORPORATED 





FOR MAXIMUM 
ACCURACY AND 
DEPENDABILITY IN 


a? 


P\Uj ce) V-Wile 


a ‘ i 
TIMIN Sie 
o . ii 
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> 
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INVITATION TO DESIGNERS 

If you have a device which requires special ac- 
tion or a fresh engineering approach, contact SY N- 
CHRON engineers for design assistance. We shall 
be glad to cooperate in creating a movement to suit 
your requirements. 


HANSEN MANUFACTURING 


ba SAO CHIRON 


TIMING 
MOTORS 


Mounted in any position, SYNCHRON Motors 
will operate with equal accuracy and efficiency at 
any temperature from —40° to -+-140° F. They are 
available in standard speeds from 1 to 600 RPM, 
clockwise or counter-clockwise, all voltages and 
cycles. 

Guaranteed to pull 8 in. oz. direct load continu- 
ously at 1 RPM. May be stalled indefinitely with- 
out injury to coil. 

Gear reduction units available to convert any 
speed. Wide range of shaft styles and leagths or 
driving pinions. Special drives engineered to your 
specifications. 


co., INC. 


PRINCETON 9, INDIANA 


For more information circle 31 on inquiry card 
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Cox Type 12 
Multiple Stage Flow-Meter 


INSTRUMENTS 
ARE ALWAYS 
GOOD 
INVESTMENTS 


Cox Type 309 Direct Weight 
Method Flow-Meter Calibrating Stand 





,.. and Making GOOD INSTRUMENTS 


WHAT ARE Zour 


TESTING PROBLEMS? 


1 your particular testing prob- 
lem involves flow rate measure- 
ment er some similar phase of 
hydraulics requiring specicl 
equipment, we invite you to 
submit your problem te us for 
research and study. A descrip- 
tien of the process involved end 
all pertinent specifications 
should be included. If in the 
opinion of our hydraulics engi- 
neers the basic idea is practical, 
we will undertoke design and 
development of the special 


equipment. 


Has Been Our Business For Over 40 Years 


© peeing and building Cox Precision instruments has been the full time 
job of Commercial Research Laboratories, Inc. for over 40 years. 

The experience and specialized “know-how” we have gained is evident in 
the great number of Cox instruments currently being used by the automotive 
and aircraft industries, and by the U.S. Airforce, Army, and Navy. 

Today, as in the past, scientists and craftsmen here at Commercial Research 
Laboratories are hard at work developing new and improved Flow-Meters, 
Flow-Meter Calibrating Stands, Fuel Nozzle test stands, and other Cox preci- 
sion testing devices to help you in meeting tomorrow’s testing problems. At 
the same time, we stand ready to help in designing and building the accurate 
precision instruments your immediate testing problems require — whether for 
the research laboratory or the production line. 

An example of modern CRI service is a flowmeter service department which 
we have just created. Using Cox Calibrating Stands, we are able to test any 
make or capacity flowmeter to determine to what exact percentage the in- 
strument is accurate. In cases where design of the instrument will not allow 
re-calibration, correction curves can be supplied to guide users in future 
operation of the ‘instrument. 





oc wa S&S 2S ees A 
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Commercial Research |,aboratories, Inc. 


20 BARTLETT AVENUE e DETROIT 3, MICHIGAN 


MAKERS OF SINCE 1912; SINGLE AND PAULTIPLE STAGE FLOWMETERS + FLOWMETER CALIBRATING STANDS © CARBURETOR 


tis Tew 


FLOW STANDS © FUEL NOZZLE TEST STANDS + ENGINE INDICATORS + MAGNETIC THICKNESS GAGES ¢ VIBRATION RECORDING EQUIPMENT 


BALANCED ELECTRONIC EQUIPMENT FOR PRESSURE AND VIBRATIONS. 
f more armation e 32 on inquiry card 
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Grinding Main Journals on a Crankshaft is don 
quickly and without scrap with this Federal Air 
Electric Grinding Gage. The operator loads the 
machine, snaps the caliper on the work and start: 
the machine cycle. When the work is down to 
size, the wheel automatically backs up. The large 
Air Dial and the three signal lights provide visua 
checks on the progress of the grinding. With thi 
Machine Control Gage it is impossible to grind 
undersize scrap because the gage automaticall 
backs the wheel up when work is to size. 


This Federal unit, employing an Arnold continu- 
ous caliper type grinding gage, automatically con- 
trols the size of the journal surfaces of 1100 Ib. 
freight car axles. The gage, ordinarily retracted to 
provide loading clearance, automatically springs 
onto the work and takes control of the grinding 
process at the start of the grinding cycle. Signal 
lights cell the operator when work is ‘‘over size’, 
“near size’, or ‘‘to size’ and are connected elec- 
tronically to the machine controls so the grinding 
cycle is automatically stopped when the required 
size is obtained. Tolerances are consistently main- 
tained well within the plus 0.0005”, minus 
0.0000” specified. 














Grinding Spacer 

Plates on this par- 

allel disc grinder 

is an automatic 

Operation with 

Federal Machine Control. Workpieces are loaded 
in the slotted carrier wheel and the gage controls 
the feed of the wheels to compensate for wheel 
wear. Corsections are made alternately to each 
wheel-head to maintain the centering of the car- 
rier wheel. Automatic controls assure continuous 
production of good pieces, eliminating scrap. 











F Tanya ae rural tits 


MACHINE CONTROL GAGES 


have established 
their efficiency 


AUTOMATION is a new term applied to an idea that 
general machinery manufacturers have been doing ever 
since Eli Whitney invented his Cotton Gin. But, con- 
trolling Machine Tools automatically so that they 
produce work to required sizes is comparatively new. 

Federal, however, has been designing and building 
Gages for this purpose for several years. We offer this 
tried and proven experience to all builders and users 
of machinery where Automatic Dimensional Control of 
Machine Tools is desired. We can handle all phases of 


the work; from work-handling through gaging, machine 
control and disposal. 

Federal is ready to provide standardized package 
units for air, electrical, electronic or combination con- 
trols and will cooperate with your engineers to adapt 
these to your machine requirements. Call — 


FEDERAL PRODUCTS CORPORATION 


44111 EDDY STREET © PROVIDENCE 1, RHODE ISLAND 


SOME OF MANY 
POSSIBILITIES 


Percentage reject control. A 
simulation of automatic 
statistical Q.C. 


Automatic shut-off when di- 
mension out-of-control. 


Automatic tool adjustment 
of compensation. 


Tool Adjustment Signalling. 


Automatic classification ac- 
cording to dimension. 


Automatic line operation 
signals, etc., etc. 


Ak TEDERA 


FOR ANYTHING IN MODERN GAGES... 





COMPLETE 


miniature 


FREQUENCY STANDARD 


A compact, complete, hermetically ACTUAL 

sealed frequency standard, pre- 

senting these features: — 

. JAN-ized construction throughout. 

. SPACE-SAVING, 1'2" dia. x 4'/2” 
high. 

. WEIGHT, approximately 10 ounces. 

. AVAILABLE in 400 and 500 cycles. 

. ACCURACY—.002% (15° to 35°C). 

. SHOCK-MOUNTED on Silicone 
rubber. 


. POWER REQUIRED, 6 V. at 300 ma. 
70 to 200 V. at 1 to 5 ma. 


WRITE FOR DESCRIPTIVE LITERATURE, 
SPECIFYING "TYPE 2007" 


Also, manufacturers of frequency standards, multi- 
frequency standards, chart-recording chronographs, 
firing-cycle timers, the Watch-Master Watch Rate Re- 
corder and other high-precision frequency and timing 
instruments, controlled by our tuning-fork oscillators. 


American Time Products, Inc. 


580 Fifth Avenue New York 36,N. Y. 


MANUFACTURING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 





For more information circle 34 on inquiry card. 
Page 1710-Jnstruments & Automation—Vol. 27 





ANGE INSTRUMENTATION! 


CS" eee 6 e] 





New Brush Recording Systems 
are designed to meet many mounting require- 
ments — standard 19-inch racks, bench-top, 
or floor consoles. New Brush Amplifiers are 
lighter, smaller and can be stacked closely 
as shown. 


Brush Recording Systems have an 
important place in your research 
and production instrumentation. 
Write today or call your nearby 
representative for complete infor- 
mation. Brush Electronics Co., 
Dept. A-11, 3405 Perkins Ave., 
Cleveland 14, Ohio. In Canada: 
A. C. Wickman, Ltd., Toronto 


For 





: ie CP Mag 
New Brush 4 and 6-channel Oscillographs 
provide up to 16 chart speeds — from 10° 
per day to 10” per second. This permits 
optimum resolution of a wide range of signals 

with economy in chart paper. Chart speed 
can be changed instantaneously ~and con 
trolled remotely if desired. 


NEW BRUSH RECORDING SYSTEMS Offer 
you greatest flexibility in measurements 


an 
— 
- — 


ne 
por 


Above: New Brush dual-channel D. C. Amplifier Model BL-530 accepts either single ended 
or balanced signals, provides a 50 millivolt sensitivity and accurate calibration of the signal 
to be recorded. 


Right: New Brush Universal* Amplifier Model BL-520, when used with the appropriate resistive 
or inductive transducer, permits measurement and direct recording of physical phenomena: 
strain, torque, force acceleration, velocity, displacement, pressure, temperature, etc. Maximum 
sensitivity is equivalent to 4% microvolt per chart millimeter; or in strain measurements — .25 
microinch per inch. The Amplifier includes a medium gain direct-coupled amplifier section with 
calibrated attenuator that may be used separately for voltage and current measurements. 

*Trade Mark 


BRUSH ELECTRONICS COMPANY 


: ems formerly 
T™!R 
INDUSTRIAL AND RESEARCH INSTRUMENTS : 2 The Brush Development Co. 


PIEZO-ELECTRIC MATERIALS «¢ ACOUSTIC DEVICES Brush Electronics Compan: 
MAGNETIC RECORDING EQUIPMENT a bi on ehevatinn anid af + 
ULTRASONIC EQUIPMENT LECT ROMICS Clevite Corboration, 
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Announcing—the first and 
much-needed book on small 
research reactors 








WA 
CA MESURE « CONTROLE Nuclear Reactors 


eae for 
Industry 


Universities 





Electric Measuring and 


Automatic Control written by eight eminent 


Instruments authorities and edited by 
Ernest H. Wakefield 

e automatic strain-gage measuring devices ¢ galvanometers, volt- 
age stabilizers signal generators, electronic volt- and millivolt- 

meters @ magnetic comparators, electronic commutators, CRO's CONTENTS 
© gas analyzers, pressure regulators, flow- and pH meters. Chapter |. Nuclear Reactor Types 
Chapter Il. Availability and Se- 
lection 
Radioactivity Meas- 
MESURE et CONTROLE urement 


Chapter IV. Radiation Protection 
Foreign trade office for: Association des Ouvriers en Instruments de Chapter V Reactor Control 


Precision, Brion-Leroux, Ferisol, E. Geffroy & Cie, Ribet-Desjardins, . 
Societe d’Etude de Materiel Automatique et de Controle Chapter Vi. enn for Experi- 
ments 


For literature and further information, write to Chapter Vil. Cost Study 
Chapter Vill. Legal Aspects 


MESURE et CONT ROLE pirrea pr arg APPENDIX—Glossary of Termi- 


nology, Cloth, 102 pages, pho- 
tos and diagrams, 4-page index. 


These and other devices for measurement and automatic control 


are available through Chapter Ill. 
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SCIENTIFIC AND INDUSTRIAL Maintenance and Servicing 
GLASS BLOWING AND of Electrical Instruments $2.00 postpaid 
LABORATORY TECHNIQUE By JAMES SPENCER 


in charge of Instrument and Re- 
By WILLIAM E. BARR lay Dept., Meter Div., Westing- Remittance must accompany order 


and VICTOR J. ANHORN house Electric Company. 
$3.00 postpaid 

$6.00 postpaid (Payment must accompany order) { 
; ——— | og sang Publishing Company 
natruments Publishing Company 45 ge Avenue, 

Instruments Publishing Company 845 Ridge Avenue, I Pittsburgh 12, Pennsylvania 

845 ed —— on Pittsburgh 12, Pennsylvania 

Pittsburgh 12, Pennsylvan' Ruclesed fe 8 hae 

Enclosed is $ for ............. coples of Spencer's Maintenance & Servicing 
ef GLASS BLOWING at $6.00 each. of Electrical Instruments at $3.00 
each, postpaid. 

Name ............. 


Address 
City ....... 


| ee 
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‘models 


figure 10 








A guide to better flow metering 


Here’s a new fact-filled, technical booklet that tells you feature for Avtomatic Combustion Control 


e i lanels © CO, re 
feature how the new Hays electronic flow meter excels. psec: Wn my 


Gos Analyzers * Draft Gages 





Electronic operation — provides maximum accuracy (14% of Combustion Toot Sets 
full scale differential), and speed (4 seconds for full scale pen mn acer epg 
travel). ‘ Electronic Feed Water Controls 
Miniature Remote Indi 
Mercuryless transmitters —rupture-proof metallic bellows for 
differential pressure measurement. 
Continuous integration — motor-driven, continuous mechanical 
integrator is extremely accurate even on rapid load changes. 
Other features include powerful motor, easy readability, accuracy 
unaffected by normal temperature changes, optional explosion e oration 
and weather-proof transmitter. MICHIGAN CITAMB. INDIANA 
Write for bulletin 54-1074-222 and get the important facts. 
For more information circle 37 on inquiry card. 
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and without filters 





DISCHARGE 
PORT 
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You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. SNM HH 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 
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Sea 


One of the many successful applications of Hagan Auto- 
matic Control is simulating flight conditions for testing 
jet engine components. 

The automatic control system changes test chamber 
pressure (on a programmed basis), from sea level to 
80,000 feet in three minutes. The program can be stopped 
at any altitude setting, for automatic control of a steady 
test chamber pressure. 

For this installation, a programmed pneumatic signal 
dictates test chamber pressure to a regulator for conversion 
into a controlling signal to a hydraulic pilot valve. This, in 


Level to 80,000 Feet 


in [hree Minutes 


turn, directs high pressure oil to a linear travel power unit 
for extremely fast and accurate operation of the controlling 
damper. 


This Is Important 


The same Hagan Automatic Control System is ready 
now for simulating flight to 80,000 feet in six seconds. 

With the equivalent system utilizing Hagan electronic 
control elements, programmed trajectories from sea level 
to 100,000 feet in three seconds are obtainable, 


Hagan Corporation 
AERONAUTICAL AND SPECIAL PRODUCTS DIVISION 





HAGAN BUILDING, PITTSBURGH 30, PA. 


Control Systems for Automotive andAeronautical Testing Facilities 
Ring Balance Flow and Pressure Instruments 


Metallurgical Furnace Control Systems 
Boiler Combustion Control Systems 


For more information circle 38 on inquiry card. 


November 1954—Instruments & Automation Page 1715 





/. ff 


Athis Controller / 


requires no more attention 
~ thaw a weathervane! 


Like a weathervane, the Foxboro 
M/S9 Consotrol Controller can be 
installed completely exposed to 
the elements . . . and forgotten 
about! Unsurpassed in perform- 
ance by any other flow controller, 
the M/59 is completely indifferent 
' to weather conditions. 

This rugged Flow Controller 
mounts directly on the air connec- 
tion of the valve... at a fraction 
of usual installation cost. Its case 
is tightly gasketed, continuously 
purged, completely weatherproof, 
highly resistant to dust, fumes, 
and vibration. There's nothing to 
align, nothing to wear out. A 
flexure-strip fulcrum eliminates 
the friction and wear of conven- 
tional pivots . . . eliminates “con- 
ventional” maintenance. 

In operation, the M/S9 fully 
utilizes the speed and sensitivity 
of the Foxboro d/p Cell Flow 
Transmitter . . . does away with 


Calgne Ginplielhy — eudiusive design transmission lag... gives fastest 


“Live-Balance” Control on any fluid 


with any size valve motor. 
Lowest first cost. Lowest installed cost. 


Lowest mairtenance cost. 


permits fixed. optimum proportioning 
and reset values for liquid flows. Ad- 
justable reset optional for gas or steam 
flow. 


recovery from process upsets. For 
the complete story, write today 
for Bulletin 470. 


FOXBORO, MASS., 


THE FOXBORO COMPANY, ‘44!!1 NEPONSET AVENUE, 


OXBOR 


REG. VU. S. PAT. OFF. 


FLUID FLOW CONTROLLERS 


UNITED STATES, CANADA AND ENGLAND 


For more information circle 39 on inquiry card 
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MORE VERSATILE SMALLER 


MORE RELIABLE LESS INPUT POWER 


HYDRAULICS 


TELEMETERING 


These compact Bendix-Pacific Telemetering 
offer users of telemetering systems a better means 
to instrument such quantities as pressure, force, 
temperature, voltage, acceleration and vibration. 
The units are smaller and various combinations 
may be used to provide compact multi-channel 
systems of up to 18 subcarrier bands. Each unit 
operates on unregulated +-150 VDC and 28 VDC 
since it contains its own voltage regulating cir- 
cuits. Each unit may be provided with individual 
relays for switching oscillator inputs from signal 
to calibrate position. Model TATP-4 contains four 
and Model TATP-5 contains six separate and in- 


use with resistance type pickups. 

No vacuum tubes are required in mixing the out- 
puts of the individual subcarrier oscillators to the 
composite audio signal for direct modulation of the 
RF transmitter, thus greatly improving the reliability 
of the system at a point where a tube failure would 
affect all subcarrier channels. 

Standard Bendix Model TPP-6 Power Supplies are 
available to handle from one to three of these teleme- 
ter packages plus a 2 watt crystal controlled RF trans- 
mitter. Many types of interchangeable subcarrier 
oscillators are also available. RF amplifiers are avail- 
able for increased power outputs up to 100 watts. 


ELECTRO-MECHANICAL 


dependent regulated -+-5 VDC excitation voltage 
TYPICAL 10 BAND SYSTEM 


“ CHARACTERISTICS eee 
TATP-4 TATP-5 215-235 MC 
No. of bands in 


Subcarrier 
bands .7 kc. to 70 ke. 1.7 ke. to 70.0 ke. TXV-13 
RF 


———______—____+ 


ULTRASONICS 
































J 
Bame as TATP-4 Transmitter 


Oscilator FOE 30, TOE-31V, 
L_types__JOR-GV, TOR-BV, TOL-OV ee Ee 
oat 5, 12, or 24 VDC +10% 6, 12, or 24 VOC +10% 

Voltages 50 voc +10 }50 voc +19% 


p———--- + 
ale ccc 
Dimensions 5.0" x 5.0” x 4.5" bo” x7.5"x 4.5" 
Write for Complete Information Unregulated 
24.30 VOC 


PACIFIC DIVISION + Bendix Aviation Corporation 
11600 Sherman Way, North Hollywood, California 














a a 



































East Coast Office: Expert Bivisien: Canadian Distributors: Dayton, Ohio Washington, 0.C. 
475 Sth Ave., Bendix international §=Aviction Electric, Lid., 1444 Cory Drive, Suite 803, 
N.Y. 17 205 E. 42nd St.,N. Y. 17 Montreal 9 Doyton 6, Ohio 1701 *'K"’ St., N.W. 
For more information circle 40 on inquiry card 


November 1954—Instruments & Automation—Page 1717 





New, compact 


Speedomax’ Instruments can modernize 
process control in hundreds of plants! 


LE SLIM eae lta 
ee crmmeme tec > 


Speedomax Type G. They are called d Type H. 


These new instruments can help the operation of a 
tremendous variety of industrial processes-—including 
many which are perhaps now under-instrumented. And 
L&N’s new production techniques bring Speedomax H 
equipments within reach of processes which couldn’t 
formerly justify high-quality electronic potentiometers. 

Especially significant to operators who now employ 
filled-system and deflection instruments are the benefits 
of electronic potentiometer performance. For instance, 
you can install Speedomax wherever you wish, without 
a thought for the distance to its sensing element. And 
Speedomax won't ‘“‘drift’’ in accuracy as it ages— it 
stays on the job and holds the process on spec. If you 
damage either the sensing element or lead, you simply 
repair or replace on the job. Speedomax never goes 
back to the factory for re-calibration, so you do not 
need spares thus you save both inventory and storage 
space. 

Anyone familiar with L&N construction will see it 
again in Type H. The same husky components, anti- 
friction bearings, rigid assembly and ultra-accessability. 


For more information « 
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New features include a “‘fill-in-place’’ pen; a new, 
ingenious on-off control switch; more plug-in compo- 
nents. External leads go to a terminal board on outside 
back of case, for easy installation and maintenance. 

One of the round-chart instrument’s special features 
is its long scale; this is used both in setting the control 
point and for reading temperature. All instruments 
have especially easy, accurate means for moving the 
control point setter. 

You can choose any type of control action —On-off; 
Proportional Action; Proportional with rate and reset 
actions. Any L&N office can supply details and applica- 
tion engineering assistance; or write us at 4955 Stenton 
Ave., Philadelphia 44, Pa. 


LEEDS O NORTHRUP 














automatic controls « furnaces 


rcle 41 on inquiry card, 
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FIRST INTERNATIONAL AUTOMATION EXPOSITION 
—and COMPUTER CLINIC 


DVANCE registration for the First International Automation Expo- 

sition, to be held November 29 to Dec, 3. 244th Regiment Armory. 

14th Street between 6th and 7th Aves.. New York City, shows that 
top management from all parts of the United States is planning to attend. The 
widespread publicity on the subject of automation has aroused an intense 
interest in the field—and answers to many yet-unanswered questions will 
be sought at this important exposition. 

The manager of the exposition—the world’s recognized leader and promoter 
in the fields of measurement and control—has brought together the most 
advanced devices for control of plant and factory operations. Examination 
of the list of products to be exhibited (see following pages) reveals that all 
“frontiers” of modern instrumentation will be represented—computers, ana- 
log-to-digital converters, data monitoring. data scanning. digital data repre- 
sentation, analytical instruments, process instrumentation, and factory instru- 
mentation. Thus, for the first time, all the individual elements of the now 
obtuse picture of the “automatic plant” and “automatic factory*” will be 
assembled and presented in a space small enough to permit perspective to 
be gained about the entire field—-and yet large enough to contain all the 


important elements of the field. 


UTSTANDING in importance and significance will be the complete 

coverage of electronic computers—analog and digital, general-pur- 

pose and special-purpose. Never before has this new and dramatic 
field been presented with the express purpose of examining and comparing all 
of its aspects—-including where each type can find economic and optimum use. 
This has been done in two ways: 

1. Manufacturers of all basic types will have exhibits planned to answer 
specific questions of those attending the Exposition. The following manu- 
facturers of computers will be represented: 

Company Computer Type 

Austin ..... Special-purpose computers 
Bendix Aviation Digital differential analyzers 
Electronic Associates Analog computers, general purpose systems 
Goodyear Aviation Analog computers, general purpose systems 
International Business Machines . Complete electronic computer systems 
Remington Rand Complete electronic computer systems 

2. Clinic sessions (2-hour classes) will be offered by the above computer 
manufacturers to all registrants to a Computer Clinic, which will be held on 
November 30, December 1, and December 2—-in the booths of the manu- 
facturers. Representatives of large industrial and scientific organizations from 
all parts of the United States already have registered for this important 
Clinic, which represents a new concept in education technique associated 
with an industrial exposition. Foreign observers are watching this develop- 
ment with interest. 

*The reader is referred to the series of articles “The Automatic Factory—a Critical Ex 
amination,” now appearing serially in this magazine, for details on the elements of an 


automatic factory, the problems now existing, and the experiences of typical factories 
with automation programs, 
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FIRST 
INTERNATIONAL 
AUTOMATION 
EXPOSITION 


EXHIBITORS and their PropucTs 


244th Regiment Armory, New York City, N. Y. 


NOVEMBER 2% 
to DECEMBER 2 





Booth No. 

Analytical Measurements, Inc., Chatham, N. J. 607 

In attendance: Frank G. Paully, Pres.; Kurt J. Lesker, Jr., Sls. Engr. ; 
Gregory Ruffa, Adv. Mgr. 


Assembly Products, Inc., Chesterlend, Ohio 317 

Exhibiting: New Products —Versatrols, to automatically control proc- 
esses or operations which can be converted to an electrical value; rug- 
gedized and sealkd meter-relays; VHS plug-in relays. Regular Products— 
Indicating and controjling pyrometers; panel meters; contact meter- 
relays. 

In attendance: Bradley Thompson, President; John Saint-Amour, V. P. 
Engrg.; Bob Pugsley, Sales & Mfg.; Bob Jones, Mfg.; Paul Saint-Amour, 
Sales Engr 


Atomic Instrument Co., Cambridge 39, Mass. 204 


Exhibiting: Electronic counting and control instruments. 


Austin Co., Special Devices Div., New York 11, N. Y. 419 

Exhibiting: New Products System to record analog data in digital 
form for direct control of processes, Shaft Position Quantizer, an analog 
to digita! converter directly coupled to data shaft. Digital integrator for 
complex functions. Regular Products—-‘‘Computrol"”’, computers that con- 
trol 

In attendance: ©. L. Foster, Div. Megr.; 
R. E. Schram, W. L. Hansen, Sales Engrs.; C 
Project Engrs.; J. R. Poole, Asst. Div. Engr. 


Baldwin-Lima-Hamilton, Philadelphia 42, Pa. 721, 723 
Exhibiting: SR-4 load and pressure cells, torquemeter, strain gages, 
dial indicator. 
In attendance: A. K. Kilgore, Sls. Prom. Mgr.; H. A. Nielsen, A. N. 
Shore, J. K. Strickland, Sales Engineers; F. G. Tatnall, Mgr. of Re- 
search; M. L. Hall, Prod. Mgr. 


Balteau Electric Corp., Stamford, Conn. 

Exhibiting: New roducts -Industrial 
mobile inspection within the plant. 

In attendance: Fred C. Sarchet, Sls. 
Bendix Computer Div. of Bendix Aviation Corp. 

Los Angeles 45, Calif. 401 

Exhibiting: Display, centered around the application of computers to 
control problems, will show bits and pieces of computers and descriptive 
literature on computers. 

In attendance: Richard F. Walz, Sales Mgr. ; C. 
L. 8. Michels, Mathematician. 


Beta Electric Corp., New York 29, N. Y. 
Exhibiting: See listing for RMC Associates. 


Brush Electronics Co., Cleveland, Ohio 
Exhibiting: See listing for Burlingame Associates, Ltd. 


Burlingame Associates, Ltd., New York 13, N. Y. 404, 406 

Exhibiting: Working display of electronic instrumentation featuring 
products of Brush Electronics (multichanne) oscillographs, universal 
amplifier, dual-channel d-c. amplifier, digital counting devices); Donner 
Scientific (laboratory oscillater, wave analyzer, analog computer, com- 
parator bridge, video probe amplifier); Electro-Pulse (pulse generators, 
oscillator); Electronic Measurements (super-regulated power supplies) ; 
Hycor Sales (resistors, attenuators, toro'd coils, filters); Laboratory for 
Electronics (oscilloscope, time-rate indicator, oscillator, delay trigger 
generator, spectrometer, decade counters, delay lines); Labscope (equal 
amplifier d-c. oscilloscope); Magnetic Research (magnetic amplifier regu- 
lated supplies, magnetic amplifiers, and low-level signal convertors). 

In attendance: Field Engineers Al Craig, Bob Crane, Jon Takakjian, 
Martin Maloy, Gerard Sullivan, Ken Grayson, Roland Reisley, Harold 
Bogin 


Crawford Fitting Co., Cleveland 10, Ohio 302 


Exhibiting: Tube fittings, connectors. 
Doelcam Corp., Boston 35, Mass. 601 


Exhibiting: New Products Microceiver, a magnetic voltage-regulated 
power supply, demodulator, and indicator for remote measurement of 
variables; magnetic d-c. null indicator; magnetic servo amplifier. Regu- 
lar Products Amplifiers, synchros, servomotors, gyroscopes, microsyns, 
pickoff, aircraft flight test equipment. 

In attendance: N. E. Andres, Jr., Adv. Mgr., E. C. Carlson, Mid-West 
Regional Mgr., J. E. Egbert, Sls. Mgr., D. 8. Marr, South-East Regional 
Mer., J. A. Vitka, Sls. Coordinator. 


Donner Scientific Co., Berkeley, Calif. 
Exhibiting: See listing for Burlingame Associates, Ltd 


Dynamic Gear Co., Inc., Amityville, N. Y. 
Mer.; J. A. Vitka, Sls, Coordinator 
Exhibiting: New Products Precision stock gears in medium and fine 
pitches, primarily for instrumentation. Regular Proaucts custom gears 
fabricated from supplied specifications. 
In attendance: William A. Wiegand, Pres.; Fred C. Johnson, Treas. ; 
Edward «.. Martin, Sec.; James Wheat, Russel] A. Bird, Salesmen. 


Electro-Pulse, Inc., Culver City, Calif. 404 
Exhibiting: See listing for Burlingame Associates, Ltd. 


Electronic Associates, Inc., Long Branch, N. J. 101 

Exhibiting: New Products—Analog computer for solution of linear 
differential equations. Servo voltmeter, analog voltage indicating device. 
Regular ProductsComputers, potentiometers, d-c. plotting equipment, 
d-a, converters, arbitrary function generators. Services-—Analog com- 
puters facility on rental basis, Princeton, N. J. 

In attendance: Charles J. Marsh, Jr., Dir. of Sls.; Stephen A. Voelker, 
Mer. Engrg. Sis.; John D. Strong, Appl. Engr.; Davis H. Corkran, 
Eastern Sls. Engr.; Jerome D. Kennedy, Mid-western Sls. Engr.; Charles 
C Caparn, Field Engr. 

Electronic Measurements Corp., Eatontown, N. J. 

Exhibiting: See listing for Burlingame Associates, Ltd. 


Falstrom Company, Passaic, N. J. 711 
Exhibiting: Instrument and automation steel and aluminum instrument 
panels, cubicles, and cabincts 


Engr. ; 
Birkel, 


A. H. Kuhnel, Div. 
D. Cole, W. G. 


615 


X-ray unit for stationary or 


Engr. 


B. Dennis, Sales Engr. ; 
415 


404 


404 


619 


406 


Farrand Optical Co., Inc., New York 70, N. Y. —........... 61 

Exhibiting: New Products—-Rotary and lineal “Inductosyns” multi- 
pole synchro elements which serve as shaft position data transmitter or 
receiver. Regular Products—-Precision and distance measuring systems ; 
automatic machine tool controls. 

In attendance: J. Winget, Chf. Electronics Engr.; C. Urban, Proj. 
Engr.; E. B. Brown, Chf. Proj. Engr.; C. L. Farrand, Jr., Tech. Services 
Engr.; D. A. Korman, Sls. Mgr. 


Federal Products Corp., Providence |, R. I. 719 
Exhibiting: Six demonstrating displays of dimensional machine control 
gages applied to center, centerless, parallel disk, and surface grinding 
machines. Services—-Design, build, and service automatic dimensional 

machine control gages. 
In attendance: Walter Warrel, Allen Souler, Sales Engineers; Al San- 

ford, Mgr. Automation. 
218 


Feedback Controls, Inc., Alexandria, Va. 

Exhibiting: New Products. Packaged servo systems, for computer and 
control system fabrication. Standard sealed magnetic amplifiers. Plug-in 
booster amplifiers, a-c. operational amplifiers. Regular Products—Gear 
trains, heads; speed reducers, limit stops, slip clutches, single and mul- 
tiple speed dials. 

In attendance: Alexander Long, W. Ronald Davies, V. P.; 
T. Greenburg, Rep. 


Femco, Inc., Irwin, Pa. 701 
Exhibiting: New Products—-Bit Step Control and Bit-Step Carrier 
Control indication systems employing single pair of wires to bring back 
to central point or points information such as position of moving equip- 
ment and for remote control of equipment. Regular Products—Trolley- 
phone and other communication systems. 
In attendance: J. M. Appel, Pres.; N. F. Agnew, V. P.; Ad. Davidson, 
Jr., Salesman. 
208 


General Precision Laboratory, Inc., Pleasantville, N. Y. 
Exhibiting: New Products —Industrial TV system using lightweight 
camera and plug-in unitized control elements. Regular Products—-Indus- 
Blair 


trial TV, accessories, and components. 

In attendance: Dr. R. L. Garman, V. P. and Managing Dir.; 
Foulds, V. P.; E. A. Hungerford, Jr., Mgr. TV Dept.; N. M. Marshall, 
TV Sales Eastern District Mgr.; P. A. Lovelock; A. V. Anderson; S. L. 
Thomas; A. F. Brundage; G. Q. Herrick; E. H. Lombari; J. W. Belcher. 
G. M. Giannini & Co., Inc., Pasadena 1, Calif. 709 

Exhibiting: New Products -2000-count commutator for analog to digi- 
tal conversions ; indicating large-size ‘‘light-bank’’ for 20 or 30-ft. viewing 
of digital information. Regular Products—Angular position encoder for 
analog to digital conversions; system kit to translate potentiometer in- 
formation into digital output. 

In attendance: D. H. Putnam, V.P.; W. J. Beagan, J. P. Brogan, 
J. A. Gregorio, L. M. Ryan, J. T. Nelson, Sales Engrs. 


Russell T. Gilman, Inc., Milwaukee 11, Wis. 205 
Exhibiting: New Products—Standard slides and spindles for special 
machine construction. Regular Products—-Cam-operated power units; in- 
dexing machines. Services—Adapting standard units for automation. 
In attendance: Richard A. Buttke, Chf. Engr.; Les G. Ireland, Sls. ; 
George W. Gilman, Plant Mgr.; A. H; Nisiewicz, Engrg.; Russell T. 
Gilman, President. 


Goodyear Aircraft Corp., Akron, Ohio 201 
Exhibiting: GEDA line of analog computing equipment. 
In attendance: H. P. Partenheimer, Mgr. Radar and Electronic Sales: 
J. A. Rudolph, K. H. Starks, GEDA Field and Customer Service. 


Hammarlund Mfg. Co., Inc., New York I, N. Y. 216 

Exhibiting: New Products--Amplitude-modulated continuous telemeter- 
ing system to accommodate 40 or more readings on single circuit. Modular 
type plug-in audio tone units. Regular Products—-Multi-gate supervisory 
control equipment; control and signalling equipment. 

In attendance: Robert B. Moon, Gen. Sls. Mgr.; C. L. White, Chf. 
Laison Engr.; Chet Menkes, Sls. Engr.; 8. H. Van Wambeck, Chf. Engr. ; 
Dale Samuelson, Sls. Prom. Mer. 


Heat Timer Corp., New York, N. Y. See 
Exhibiting: Time-recorder-totalizer; time totalizer; electronic smoke 
control; electrically operated valves; electronic heat control; electronic 


fire alarm. 

In attendance: Edward J. Zeitlin, Pres.; Harry Zeitlin, V. P.; Al 
Fowler, Production Engr.; Bert Lief, Adv. Mgr.; Lee Leighton, Chf. 
Engr. 

Hewlett-Packard Co., Palo Alto, Calif. 

Exhibiting: See listing for RMC Associates. 
Hillyer Instrument Co., Inc., New York 13, N. Y. 705, 707 


Exhibiting: Automatic drilling machine, automatic tape controls. 


Hycor Sales Co., North Hollywood, Calif. 


Exhibiting: See listing for Burlingame Associates, Ltd. 


Pres. ; 


415 


406 


Infra Electronic Corp., Roseland, N. J. 416 

Exhibiting: Phase angie and precision turns measuring sets; precision 
lamination notching press; synchros, servos, electromechanical test equip- 
ment. 


Institute of Radio Engineers, New York 36, N. Y. 609 
Exhibiting: Publications of the IRE, emblem pins, standards, member- 
ship applications, IRE information. 
In attendance: William C. Copp, Adv. Mgr.; Lillian Petranek, Asst. 
Adv. Mgr.; Emily Petranek. 


Instrument Components, Inc., College Point, N. Y. ...........--..---.-.-0--.605 

Exhibiting: New Products—HBall and disk integrator for computing 
systems, variable speed drive; high-speed magnetic clutches, and remote 
contro] positioner for shaft positioning. Regular Products—-Gears, differ- 
entials, couplings, positioners, clutches, dial assemblies, grid plates and 
accessorics, 

In attendance: J. G. Cunningham, Sls. Mger.; G. L. Pross, Chf. Engr. ; 
J. F. Cardinal, Adv. Mgr.; John Tone, Chf. Consulting Engr. 


For more iniormotion on Exhibitors products write booth number on inquiry cord. 


Page 1720—Instruments & Automation--Vol. 27 











715 


Instruments, Inc., Tulsa 3, Okla. : 
Exhibiting : New Products—Capacitance product analyzer for ‘continuous 
recording of pipeline contents. Capacitance-operated level switch. Regular 


~Devices for liquid level control, density and level, non-destruc- 


Products- 
electronic level switch; pneu- 


tion measurement of pipe-wall thickness ; 
matic transmitter. 

In attendance: Karl T. Ball, Sls. Mgr. ; 
Sls. Mgr 


Charles H. Limerick, Asst. 


Instruments Publishing Co., Inc., Pitshorgh 12, Pa. 103 

Exhibiting: Publications—‘“Instruments Automation”; ‘Instrument 
& Apparatus News”; “Instrument Manufacturing.” Buying directories 
“The Instruments Index” and “The Instrument Manufacturing Guide. 
Books—‘‘The Handbook of Measurement and Control” ; “Process Control” ; 
“Nuclear Reactors for Industry and Universities’; “Electronic Circuitry 
for Instruments & Equipment.” 

In attendance: Richard Rimbach, Richard Rimbach, Jr., Robert J. 
Donnelly, Melvin J. Nervie, Martha Rimbach, Gretchen Rimbach. 


International Business Machines Corp., New York, N. Y. 19 
Exhibiting: Electronic computers. 

Key- Lab, San Diego, Calif. - 415 
xhibiting : See listing for RMC Associates. 

Kaye Development Co., Stamford, Conn. 603 
xhibiting: Trichrometer—continuous color process control. 

Kellogg Switchboard & Supply Co., div. of International Tel. & 

315 


Tel. Corp., Chicago 3, Ill. 
Exhibiting: New Products Multi-position decade counter responding 
to random or cyclic pulse rates to 20 pulses per sec. Regular Products 
Switches, relays, and other equipment associated with telephone industry. 
In attendance: H. F. Van Zandt, Asst. Sis. Mgr.; R. Rosenkoetter, 
Industrial Sls. Engr.; R. H. Williamson, Appl. Engr.; O. J. Berger, Jr., 
Jack Bocing, Preston Mack, Francis J. Gamble, Sales Reps. 


Kleinschmidt, Inc., Deerfield, Ill. 403 
Exhibiting: Page teleprinter, typing reperforator and tape transmitter, 
tape transmitter. Services--Design, development and manufacture of high 
speed printing communications equipment and systems, tape punches and 
readers. 
In attendance: C. J. Lambert, Sls. Div. Mgr.; N. J. 
Robert R. Vehe, Sls. Service Mer. 
Kybernetes Corp., New York, N. Y. 105 
Exhibiting: High-speed electronic scanning and monitoring system with 
dynamic visual presentation on single c-r tube of related process variables 
showing instantaneous changes in magnitude as well as process trends. 


Geiser, Sls. Engr. ; 


In attendance: Mark Probst, Sales Engr.; Sal DiCecio, Chf. Engr. ; Ira 
Schulman, Sales Engr.; John E. Kamak, Sales Rep.; Edward Grace, 
Consultant-Insts.; H. Everett Smith, V.P. 

Laboratory for Electronics, Boston, Mass. 406 

Exhibiting: See listing for Burlingame Associates, Ltd. 

Labscope, Inc., Carlstadt, N. J. 406 

Exhibiting: See listing for Burlingame Associates, Ltd. 

Larson Instrument Co., Tarrytown, N. Y. 318 


Inkless recorders, single and multi-channel 
(to 30 styluses). Regular Products—-Smoke-dust indicator control, record- 
ers and controllers, contact meters, central control systems, voltage 
breakdown tester (mobile). Services—-Complete automatic control systems 
with custom bench or console. 

In attendance: Louis H. Larson, Chf. Engr. ; 
D. Laverell, R. A. Reitz, R. A. Reitz, Jr., G. E. 
Lyle F. Howe, Sls. Engrs. 


Exhibiting: New Products 


Claude A. Gates, William 
Adam, Stewart Miller, 


P. M. Lennard Co., Inc., Brooklyn 38, N. Y. 303 
Exhibiting: Dust and atmosphere control assembly hoods. 
In attendance: Paul M. Lennard, Pres.; Leonard Music; Julian H. 

Kushnick, Res. & Dev. Engr. 

Magnecord, Inc., Chicago 24, Ill. . 713 
Exhibiting: Magnetic-tape recording equipment. 

Magnetic Research, Inc., El Segundo, Calif. 406 
Exhibiting: See listing for Burlingame Associates, Ltd. 

Metrotype Corp., Summit, Ill. ......... 2208 
Exhibiting: Metrotype digital recording. 

Nash Engineering Co., South Norwalk, Conn. 316 
Exhibiting: Air compressors for automation. 

Panellit, Inc., Skokie, Ill. 217, 219 


Exhibiting : New Products—Information systems that automatically log 
process conditions, continuously monitor variables, provide signal and 
readout. Regular Products—Annunciators. Services—-Development and 
manufacture of graphic panels, central control rooms, data processing 
and data reduction systems; information systems. 


In attendance: A. F. Sperry, President; M. D. Shriver, Gen. Sls. Mer. ; 
G. 8. Daniels, R. Marmorstone, Engineers. 
Parker Appliance Co., Cleveland 12, Ohio 703 


Exhibiting: New Products—Directional control valves for machine-too]l 
and other hydraulic production equipment; piston-type hydraulic ac- 
cumulators. Regular Products—-Hydraulic check valves, hose fittings and 
assemblies, tube fittings, tube working tools, syuthetic rubber o-rings. 


In attendance: D. A. Cameron, Ind. Sls. Mgr.; S. Z. Voran, Adv. Mer. ; 
Cc. E. Klamm, Tech. Asst. to Pres.; K. E. Jenkins, Indus. Hyd. Sls. Mer. : 
W. D. Wynant, Tube & Hose Fittings Sls. Mgr.; H. A. Ludlam, District 
Mer.; R. N. Boucher, H. H. Walley, Sls. Engr’s.; R. B. Jewett, District 
Mgr.; Paul Kozak, Asst. Adv. Mgr. 

Post Machinery Co., Electronic Products Div., Beverly, Mass. 220 

Exhibiting: Electronic counters and controls. 

Potter Instrument Co., Inc., Great Neck, N. Y. 621 

Exhibiting: New Products—Demonstration of automatic control via 
dual-sequence predetermined electronic counters. Regular Products— 


interva] timer, digital teiedeltos recorder, 


Digital magnetic-tape handler, 
Services—Analysis and 


predetermined counter, frequency-time counter. 


design of automatic control systems where process can be defined as a 
number of discrete electrical impulses. 
In attendance: 
Sales Engrs. 
For more information write booth number on inquiry card. 


John J. Wild, V.P.; John B. Flynn, A. C. VenDitto, 


Booth No. | 














The pressductor 
fitted to a 
rolling mill. 


ASEA vresens 


The 


for non-electronic industrial pres- 
sure measurements, e.g. on rolling 


Pressductor 


mills. 


The for torque measurements on large 
shafts without metering elements 
attached to, or in contact with, 


the shaft. 


Torductor 


The ASDET 
Metal Detector 


for various metal detecting pur- 
including detecting tramp 
metal in magnetic ore. No balane- 


ing. 


poses, 


fir-cooled High- 


Vacuum Pump 


for receptacles which are to be 
kept under constant vacuum, for 
small vessels that have to be re- 
peatedly evacuated, or for general 
laboratory uses. 


U. $. representatives: 
AROS ELECTRIC, INC. 
16 East Tist Street 
New York 21, WM, Y. 


ASEA 


Sweden 


nquiry card. 
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TRADE MARK REG, 


Type 


REDUCING VALVES 


Spring Loaded; 
Diaphragm Operated; 
Externally Controlled; 
Single Seat; 





Simple; 


Direct or Reverse 
Acting; 


Easy to Operate; 


Initial Pressures to 
600 p. s. i. 


Users are Pleased 


For several reasons users of ATLAS Type “D” valves are 
invariably pleased. First, if you will study the sectional view 
in our Bulletin 1-A (Ask for a copy), you will find that it 
is unusually simple in design and construction. It always 
gives accurate and close regulation of pressures. It is easy to 
inspect. The single seat is provided with renewable discs of 
composition or metal. The valve stem is of stainless steel 
Diaphragm is reinforced neoprene. Controls the pressure of 
steam, gas, hot oil, or hot water where a simple tight seating 
valve is required. Durable. Bronze or steel body 


Bulletin 1-A 


This 52-page bulletin should be in the files of every user 
of valves. It includes complete data on Type “D” and many 
other ATLAS types—pressure reducing valves—lever oper 
ated balanced valves—auxiliary operated pressure regulating 
valves—strainers et 


ATLAS Engineers 


Our engineers will gladly work with you on any valve 
regulating problem. We have been in the regulating valve 
business for more than 50 years. Our engineers are special- 
ists in this field 


All LAS VALVE COMPA 


[REGULATING VALVES FOR EVERY SERVICE| 


292 South St. Newark 5, N. J. 
Represented in Principal Cities 











| 
| 
| 
| 
| 
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EXHIBITORS—contiNnueo 


Radio Frequency Laboratories, Inc., Boonton, N. J. 206 

Exhibiting: New Products-2-wire 4-wire telephone terminal for fixed 
plant two-way radio circuit transmission. Duplex audio telegraph terminal 
to convert coded d-c. pulses to frequency shift audio signals and vice 
versa. Duplex data transmission terminal to operate on various lines and 
circuits. Regular Products—Telegraph carrier terminal. Services—Design 
and development of signalling equipment relative to automation. 

In attendance: E. A. Gilbert, Engrg. V. P.; H. H. Emker, G. King, 
R. Gilman, Electrical Engineers. 


Radio Frequency Laboratories, Inc., Boonton, N. J. 307 
Exhibiting: New Products —A-c. d-c. instrument calibration equipment ; 
Magnetreater, for use with magnet charger in adjusting degree of charge 
in remagnetized instrument core. Regular Products-—-Magnet charger. 
Services—Design special magnet charging fixtures. 
In attendance: R. H. Denton, J. F. Falk, Vice Presidents; D. S. Krom- 
ka, Sales Engineer. 


Remington Rand, Inc., New York, N. Y. 319 


Exhibiting: Electronic computers. 


RMC Associates, New York City and Bogota, N. J. 415 

Exhibiting: New Products of Kay-Lab (industrial TV system, decade 
amplifier, d-c. microvoltmeter) ; Hewlett-Packard (VTVM, decade sealer) ; 
Beta Electric (two-section high voltage supplies). Regular Products 
Hewlett Peckard (audio oscillator, frequency meter, tachometer genera- 
tor, and head assembly, electronic counter); Beta Electric (high voltage 
insulation testers, h-v. supplies). 

In attendance, Robert Asen, Milton Lichtenstein, Charles Sargent, 
Harold Plamjack, Robert MacVeety, Field Engrs.; Robert Adams, Victor 
Wouk, Sanford Glassman, Jesse Stitzer, Noe] Eldred, Leonard Cardoza, 
Engineers. 


George Scherr Co., Inc., New York 12, N. Y. 414 
Exhibiting: Optical instruments— comparators, amplifying gages, di- 
viding heads, rotary tables, toolmakers microscopes. Small toolroom 
specialtiescalipers, surface plates, gages blocks, etc. 
In attendance: George Scherr, Pres.; F. Koenig, Sec.; A. A. Crystle, 
Sls. Mgr.; E. R. Schwengber, Mgr. and W. J. Cross, Asst. Mgr. Small 
Tools Dept. 


Sheffield Corp., Dayton 1, Ohio 717 

Exhibiting: Production gaging and inspection equipment (air, electric, 
electronic, mechanical) for automatic and semi-automatic operation. 
Control units and circuits for automatic size control on machine tools. 
Precision gaging instruments, thread grinders, taps, welding and deburr- 
ing machines. 

In attendance: Car) Linxweiler, Adv. Dir.; W. Fay Aller, Dir. of Re- 
search; William I. Wilt, Asst. Sls. Mgr.; Dave McConnell, Asst. Dir. of 
Research ; Elwood Byrkett, Supvr. of Res. Engrg. 


Sorensen & Co., Inc., Stamford, Conn. 405 
Exhibiting: New Products—-A-c. meter calibrator, d-c. voltage standard. 
Regular Products—a-c. line voltage regulators, regulated d-c. supplies, 
frequency changers. 
In attendance: Edward R. McCarthy, Sls. Mgr.; Kurt Haller, Asst. 
Sls. Mgr.; Nat Magida, Appl. Engr.; L. L. Helterline, Jr., Gen. Mgr.: 
Adolph Bunblasky, Chf. Prod. Engr.; RMC Associates. 


Standard Electronics Research Corp., New York 21, N. Y. 615 

Exhibiting: New Products—Miniature diameter measuring unit; drift- 
free beta thickness gage. Regular Products--diameter measuring unit ; 
fuze and shell inspection gages. Services—-Research and development in 
automatic measurement and control in production of wire, cable, rubber 
and plastic sheet, foil. X-ray inspection of shells. 

In attendance: Dr. Frederic Fua, Dir. of Res.; M. N. Kirby, Sls. Mgr. ; 
B. W. Olson, New England Sls. Rep.; H. Jackson, Engr. 


Superior Electric Co., Bristol, Conn. 202 
Exhibiting: Variable transformers and automatic voltage regulators for 
all applications. 
In attendance: R. Link, B. G. Deming, P. James, R. J. Fiorente, Sales 
Engineers; J. S. Louden, Sls. Mgr.; F. Molander, Display Mer.; R. 
Hampson, D. Calloway, Exhibit Personnel. 


Taft-Pierce Mfg. Co., Woonsocket, R. |. 417 

Exhibiting: Display model of automation gaging—-air-electric unit will 
automatically gage cylinder bore of small-scale engine blocks on moving 
belt; control panel gives dial and light indication of part size. Regular 
Products-Computing, line-type, and wide tolerance air gages; plug, 
ring, and snap gages. 

In attendance: F. Steele Blackall, IIT, Asst. Gen. Mgr.; Franklin 
Meyer, Jr., Chf. Engr., Instr. Gages; F. Curtis Fales, Gage Engr.; 
Clinton Jacks, Service Engr.; Kenneth G. Wheeler, Wendell F. Carney, 
Charles D. Toomey, Sls. Engrs.; Richard F. Coe, Adv. Mer.; Clifford 
Stead; Prod. Dev. Engr. 


Techniflex Corp., Port Jervis, N. Y. 115, 117 
Exhibiting: Motor control for electronic braking, instrument responsive 
all-electric valve operator. 


Teletype Corp., Chicago 14, Ill. : 30! 

Exhibiting: New Products  -60-character-per-second communication sys- 
tem consisting of: tape reader, electronic transmitting distributor, re-| 
ceiving distributor, control unit, high-speed punch (reperforator). Regu- 
ler Products—-Page printer, tape transm‘tter distributor. 

In attendance: M. T. Goetz, V. P. Sales; J. C. Peltier, Sls. Mer-; 
C. W. Burcky, Engr., Prod. Appl.; R. B. DePoy, R. A. Larsson, J. A. 
Michels, J. J. Seifried, Engineers. 


Trincor, Inc., Roselle Park, N. J. 320 

Exhibiting: New Products—Industrol dynamic dehumidifiers with 
“‘finned-system” drying chamber; dehumidifiers for automatic dehydra- 
tion of gas sampling systems; ‘“Trin-vue” sight flow indicators; Trinity 
double-bore thermowells; welded thermocouples. Regular Products—De- 
humidifiers, adsorptive filters, desiccant type absorbers, process pilot 
plants, thermowells, test wells, tubes, thermocouple assemblies. 

In attendance: George R. Feeley; James V. Mannion; Robert C. Axt; 
Robert E. Hyer; Edward M. Feeley; Maynard S. Northup. 


Uehling Instrument Co., Paterson 3, N. J. 305 

Exhibiting: New Products—Tel-Flo mcter for measuring flowrates and 
purging line, pressures to 300 Ibs. Regular Products——Indicators for liquid 
level, vacuum, pressure; barometers; draft gages; manometers; vacuum 
and absolute pressure recorders. 


For more information write booth number on inquiry card. 





In attendance: Peter J. Riccobene, Sls. Alexander M. Foth, 


Russell A. Kitheart, Sls. Engrs. 


Victor Adding Machine Co., Chicago 18, Ill. 304 
Exhibiting: VIC-DAR electronic digital conversion of analog voltage to 
unitary or binary count, for machine control, listing of information, 
card or tape punching, mathematical operations, or injection of control 
information. 
In attendance: R. R. Howard, Mgr. Vic-Dar Div.; George Hasbach, 
Mgr. Negotiated Div.; Stanley Molner, Eugene Heal, Sales Engineers. 


Wilson Mechanical Instrument Div., 


American Chain & Cable Co., Inc., New York 17, N. Y. 203 
Exhibiting: New Products—Fully automatic Rockwell hardness tester, 


Me re; 


testing and sorting into correct hardness 1000 to 1200 pieces per hour, 
manually or automatically fed. Regular Products — Kockwell testers. 

In attendance: V. E. Lysaght, Sls. Mer.; O. H. Shettler, N. Y. Rep. ; 
J. Addison, Phila. Rep.; E. Rave, W. Leopold, Factory Reps.; C. 
McCarthy, Service Rep.; T. D’Uva, Sls. Dept. Rep.; S. P. Rockwell, New 
England Rep.; C. E. Bennett, Syracuse Rcp. 


Zenith Electric Co., Chicago 10, Ill. 418 
Exhibiting: New Products -Process timer with percentage timing for 
temperature control of radiant type heaters; explosion-proof interval 
timer. Regular Products— Interval, cycle, program timers; time, transfer 
switehes ; magnetic contactors; motor starters, 
In attendance: Lew Coren, Owner; Chas. 

Wyatt, Phila. Rep. 


Kraut, N. Y. Rep.; Jim 


For more information on Exhibitors products write booth number on inquiry card. 





ISA Show Reveals New Trends 


IRST International Instrument Congress and Exposi- 

tion was held September 13-24 in Philadelphia. This 

city, home of Constitution Hall and a city closely 
associated with the great ideals that led to the formation 
of the United States of America, was a particularly ap- 
propriate setting for the event; the presence of many 
foreign exhibitors and visitors pointed up the oneness 
and smallness of our world, and the need for greater 
understanding and cooperation between all nations. 

The vast size of the exposition and conference (499 
exhibitors, 66,934 square feet of exhibit space, over 
250 technical papers, 22.987 registered attendance) makes 
it impossible to report all the new instruments at the 
show. We will confine our report to those developments 
that define trends in the field—plus our impression of 
foreign (European and Japanese) exhibits. 


The Digit 


Outstanding and obvious was the trend to digital rep- 
resentation of data. In far greater amount than in any 
previous show, instruments were shown with “digital 
readout.” Digital displays were shown with mechanical 
counters, glow tubes, “Inditrons,” edge-lighted _ plastic- 
engraved numbers, “Trochotrons,” automatic typewrit- 
ers, automatic printers, “scoreboard” readout, beam- 
switching tubes, “E1T” decade counters, and coded lights. 

The new “Inditron” (made by National Union) was 
shown in the Metrotype display of digital indicators, 
scanners, and recorders. The “Inditron” uses ten shaped 
neon-discharge tubes, each shaped into a digit from 0 to 
9, and stacked one behind the other. 

Lovely engraved numbers on edge-lighted plastic plates 
were exhibited in the Wiancko DIBA (digital internal 
ballistics analyzer). 

The Swedish “Trochotron” readout device has a series 
of glow tubes arranged around the perimeter of a small 
plate engraved with the numbers 0 to 9. It was shown in 
the Swedish LKB scaler and pulse counter, featuring 
counting speeds of 1 million pulses per second. 

Streeter-Amet added to their well-known automatic 
weight printers with a “scoreboard” readout. This is a 
large board with many lights; appropriate lights are en- 
ergized to form a large number visible at considerable 
distance. 

The console-type centralized-control desks (heart of 
the graphic panel of tomorrow) of Panellit featured 
digitized readout; the Taller & Cooper “Autolog” was 
shown recording and monitoring many plant operations 
in digital form, as was the Fischer & Porter data logger. 

Other forms of digital readout included a Speedomax 
plus Giannini Encoder plus Clary typewriter (Leeds & 
Northup exhibit) ; digital temperature logger with “Digi- 
Coder” converter plus “Flexowriter” typewriter (Fischer 
& Porter display); precision pressure balance with ac- 
curacy of best mercury manometer and with digital read- 
out (Consolidated Engineering); 5-hole teletype code to 


X-Y recorder via punch-tape converter (Librascope dis- 
play); flow indication with turbine-type flowmeter plus 
mechanical counter plus glow-tube counter (Potter Aero- 
nautical); ratemeter with “E1T” decade counter tube 
(Curtiss-Wright display) ; high-speed counting with beam- 
switching tubes (Burroughs display); electronic indica- 
tors with digital readout (Allegany exhibit); and others. 
A mechanical register which can count to 300 impulses 
per second was exhibited by LKB-Produkter (Sweden). 
Increased emphasis on digital readout has produced in- 
creased interest in analog-to-digital converters. Great in- 
terest was shown in the F&P “Digi-Coder,” the Kearfott 
“ADAC,” the Giannini “Angular Position Encoder,” the 
Reacon” converter of J. B. Rea, and other converters. 


Valve Operators 


The basic pneumatic-motor valve operator is in no 
danger of obsolescence—but interest is high in new op- 
erators that might provide greater forces, longer strokes, 
and higher speed. This is an important frontier in process 
instrumentation. 

New techniques for use of electric valve operators were 
disclosed by Techniflex—particularly use of “plugging” 
(for rapid stopping of the motor) and impact-load re- 
lief devices. These developments warrant much attention. 

An experimental electro-hydraulic valve operator of 
Manning, Maxwell & Moore also was of great interest; 
and your reviewer suggests the possibility of the use of 
the exhibited electro-jet of Askania, plus servo compo- 
nents, as a basic electro-hydraulic valve operator. 

Emphasis in these devices will increase as throughput 
rates increase and challenge the abilities of pneumatic 
operators. The fact that pneumatic operators will not 
view the challenge of electric and hydraulic operators 
with equanimity is found in the Conoflow cylinder oper- 
ator, which uses 100-psi. air to obtain high-frequency 
response plus long strokes at high thrust. 


New Principles and Instruments 

One new device with large potentialities is the Decker 
“jonization transducer,” comprising a glass envelope 
(containing gas that is ionized by an RF field) and two 
internal probe electrodes. Space charges developed on the 
two electrodes are a linear function of electrode position 
and capacitance. Hence large signals are developed by 
small changes in pressure, displacement, dielectric, con- 
ductivity, and other variables to which the small probe 
electrodes are coupled. 

An important new principle in high-speed photography 
was revealed in the “CP600” high-speed camera, de- 
veloped in England but to be made and marketed in the 
U. S. by Hathaway Instrument Co. The optical system 
enables pictures to be taken at rates in excess of 100,000 
per second; 200 discrete pictures can be recorded. This 
is achieved by use of an assembly of small lenses (80,000) 
embossed in plastic and bonded to a glass plate (a lentic- 

November 1954--Jnstruments & Automation 


Page 1723 





ALORTLESS LEVEL CON 


oi aan & 
— 





A few of the 22,987 persons who attended the First International Instrument Exposition. 


ular plate). The lenses dissect the picture into a large 
number of small elements; the displacement of each pic- 
ture element is produced by altering the direction in 
which light falls on the assembly of lenses—this being 
achieved by a Nipkow disc (rotating disc with apertures 
at appropriate intervals). The complete series of pictures 
is recorded on an ordinary 4 x 5 inch photographic plate, 
which is replaced in the film holder after it is developed. 
After replacing the photographic plate in the holder, a 
bright light is introduced in the camera lens, which pro- 
duces a silhouette on a ground glass screen at the. rear 
of the carrier. Slow rotation of the Nipkow disc reveals 
“still” views of the high-speed series of photographs. The 
aperture disc can be stopped at any desired position and 
a simple contact print made of the event at any stage of 
the action photographed. We consider this to be one of 
the most important new developments at the show. 

Also in the field of data recording were noteworthy 
developments in magnetic tape recording and cathode-ray 
oscillography—tape recorders were displayed by Ampex, 
Davies Labs., Potter Instrument, and others. A new tech- 
nique in cathode-ray oscillography was revealed by Wm. 
Miller Instruments in their new “CR-1” high-frequency 
(250 ke.) recording system. 

A brief mention of a few instruments of particular sig- 
nificance includes (1) the Minneapolis-Honeywell servo- 
analyzer for rapid analyses of control loops, (2) the 
Builders-Iron Dall flow tubes featuring low head-loss, 
(3) the G. E. potentiometer with magnetic standard (this 
proved to be of great interest to European and American 
instrument users), (4) the automatic quality-control equip- 
ment exhibited by Barnes Development, (5) the com- 
plete new line of German, Swiss, and English electronic 
test instruments revealed by Federal Telephone and Radio, 
(6) the new-principle variable-area flowmeter combining 
simplicity of orifice with linearity and viscosity-insensi- 
tivity of the variable-area meter, exhibited by Devic- 
Engineering Co., (7) the variable-scale counter that can 
count by any number from two to ten, exhibited by Bur- 
roughs Corp., (8) inverter-chopper “Syncroverter” for 
low-noise-level chopping of d-c. signals, exhibited by Bris- 
tol Co., (9) Varitrol speed controller for motors, featur- 
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ing pneumatic amplifier, exhibited by U. S. Electrical 
Motors, (10) gas analyzer using detection of mercury 
vapor in ultraviolet light to get parts-per-billion analysis 
or air for combustibles or poison, exhibited by Taller & 
Copper, (11) the Mcllroy pipeline-network analyzer, ex- 
hibited by Standard Electric Time Co., (12) Sinclair- 
Phoenix forward-scattering aerosol and smoke photom- 
eter for air pollution, exhibited by Phoenix Precision 
Instrument Co., (13) gyro mass meter of Norwood Con- 
trols, (14) the “Little Sam” sampling valve of Jordan 
Regulator Co., (15) the cycloidal focusing mass spec- 
trometer of Consolidated Engineering, (16) commutator- 
less d-c. motor of Brailsford & Co., (17) the complete 
new line of TV test equipment introduced by Weston, 
(18) the magnetic flowmeter of Foxboro, (19) the Series 
60 electro-pneumatic control system and the panel-mount- 
ed pH Meter of Leeds & Northrup, (20) the mass flow- 
meter of Potter Aeronautical, (21) the high-sensitivity 
infrared “Ektron” detectors of Eastman Kodak, (22) the 
infrared viewer of Farnsworth Electronics, (23) the in- 
frared viewer of Servo Corp. of America, (24) motor- 
control system of Reliance Electric, which uses a Swart- 
wout “Autronic” controller, (25) new “McCannameter” 
metering pump of Hills-McCanna, (26) air-study instru- 
ments of Bendix-Friez, (27) “Arithmometer” automatic 
blood-count instrument of Jarrell-Ash, (28) educational 
cloudchamber films of W. M. Welch, (29) wide-range 
chlorinator of Wallace & Tiernan, (30) pneumatic trans- 
mitter with suppressed range of Manning, Maxwell & 
Moore, (31) curved-crystal X-ray spectrometer of ARL, 
(32) precision voltmeter and phase comparator of Link, 
(33) 12-channel electronic switch of Century Geo., (34) 
redesigned receiver-recorders of Bailey Meter, (35) pneu- 
matic computer of Taylor, (36) 3-element_ boiler-feed- 
water controller of Hays, (37) electronic test instruments 
of Measurements Corp., (38) the “Massometer” of Wal- 
lace & Tiernan, (39) the recorder of West Instrument, fea- 
turing magnetic amplifier, (40) the “Varec” pulse-code 
telemetering system, (41) the “Metrisite” variable-reluc- 
tance micrometer gage of Graydon Smith, (42) the Field- 
en d-c. amplifier featuring servo operation and feedback 
directly to the moving-coil element, (43) the electrical- 











instrument calibration equipment of Radio Frequency 
Labs., (44) line-operated pH meters of Photovolt, (45) 
the large G-accelerator centrifuge of Genisco, (46) the 
30,000-psi. pressure-reducing valve of Fisher Governor, 
(47) the X-V series of “Flex-Valves” of Farris Engineer- 
ing, (48) the d-c. amplifier of Doelcam, featuring 2nd- 
harmonic magnetic converter, (49) transistor batteries 
of Burgess, (50) thermal-conductance-type analyzers for 
ternary mixtures of gases, exhibited by Mine Safety, (51) 
“NATECS” traffic control system of North American Avia- 
tion, which clears traffic from intersections for a quarter- 
mile ahead of emergency vehicles, (52) new viscosimeter 
principle based on loss of head in flowing sample between 
two fixed restrictions, exhibited by Commercial Research 
Labs, (53) world’s smallest practical (pencil-ferrule-size) 
electric motor, exhibited by Hamilton Watch, (54) indus- 
trial servo system of Raytheon, which combines electric 
(magnetic-amplifier type) amplification with hydraulic 
power operators to effect control of powers from 1 to 150 
hp., and many, many others which can not be mentioned 
because a total list would fill this magazine. The reader is 
urged to refer to the “New Products” Department of this 
magazine, where many of the hundreds of new instruments 
exhibited are reported in detail. 


Telemetering 


More complete automation of all operations is leading 
to increased emphasis on telemetering. Penn Industrial 
displayed flowmeter receivers whose transmitters were 
located at the Penn factory and connected over telephone- 
line circuits. Foxboro exhibited their new “Teletax” tele- 
meter of the impulse-duration type. New Bristol ‘“‘Meta- 
meter” telemeters were shown in actual operation, re- 
ceiving and controlling field installations; Bendix-Pa- 
cific displayed a new “Electro-Span” digital supervisory 
control system for controlling and telemetering 30 func- 
tions. 


Scanning, Monitoring 


Another “growth frontier” in automatic operations is 
scanning and monitoring of process variables. The amount 
of data now required of central control stations exceeds the 
amount that can be individually watched and recorded. 
This function is being taken over by the monitor-scanner, 
which gives an alarm when any of its many preset var- 
iables exceeds limits. Scanner-monitor systems were ex- 
hibited by Taller & Cooper, Panellit, Fischer & Porter, 
Kybernetes, Fielden, Edison, and others, The Kybernetes 
scanner introduces a new concept of electronic scanning 
and puts the cathode-ray tube on the control panel. The 
Fielden unit is a 114-point scanner-annunciator with set- 
point facilities for each point. 


A few of the 499 booths at the First International Instrument Exposition which covered a total of 66,934 sq. ft. 





Transistors 

Add one more year—1954—in which the transistor has 
given no serious competition to the vacuum tube, al- 
though several transistorized amplifiers were exhibited 
(Raytheon, Daystrom, Minneapolis-Honeywell, etc.). 
Great interest was aroused by the new power transistor 
of Minneapolis-Honeywell with 5-ampere collector char- 
acteristic and current gain of 30. A “natural” application 
for a transistor is in the new Fielden “Tektor” tube and 
probe, in which the probe has an RF oscillator built into 
the head—yet a vacuum tube is used. 


Foreign Impressions 


Most foreign industrial millivolt recorders are of the 
chopper-bar type now obsolete in America; yet all other 
foreign techniques are comparable to ours. The English 
concept of “intrinsic safety” as well as “explosion proof” 
permits wider use of electronic control systems and is now 
under consideration by American Committees on safety 
standards. (We will report more on this subject of In- 
strinsic Safety.) 

The English “Mimic” panel (graphic panel) with 
“Inline” indicators was of interest. The Swedish ‘“Mini- 
graf” jet galvanometer, which uses a fine jet of ink to 
record and thus eliminate the friction of a pen on paper, 
was shown with response speed to 1000 cps. The Swedish 
“Sinus” vibrometer measures vibration without ampli- 
fiers; the Swiss “Tesamaster and Tesatest” micrometer 
gages with direct-reading verniers eliminate mental calcu- 
lations usually associated with vernier interpolation; fine 
electronic and optical techniques were displayed in the 
Japanese electron microscope (of which 200 are in use 
in Japan). 

The largest Foreign exhibit was the French; joint ex- 
hibits represented over 40 companies. Two French instru- 
ments vied for the title of “chief show attraction”—an 
original Bourdon pressure gage made in 1849, and (not a 
historical curiosity) a 10-inch strip-chart six-channel re- 
corder with part of the chart serving as a projection screen; 
every five seconds the channel number and its reading 
would be projected on the chart, being readable from 40 
feet (La Pyrometrie Industrielle). 

The principal English exhibit (apart from single-com- 
pany booths) was that of the Scientific Instrument Manu- 
facturers’ Association (SIMA) ; 21 companies participated. 
Of particular interest: (1) reflecting microscope of R. & J. 
Beck, (2) interference microscope of C. Baker, (3) infra- 
red spectrometer with new Merwyn grating, with 85 percent 
of energy in 3-micron region, exhibited by Merwyn Instru- 
ments, (4) anemometer of Isotope Developments, Ltd., 
using alpha-particle ionization technique, (5) new stand- 
ards for calibrating electrical instruments, by Elliott 
Brothers. 
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PROCESS CONTROL 


Miniature Pneumatic 
Instrumentation 


New improvements in “Tel-O-Set” 
line of miniature pneumatic instru- 
ments include the following: (I) Re- 
corder: Transfer switch and air regu- 


lator knobs are located at bottom, 
allowing clear view of chart record 
and all scale pointers while adjust- 
ments are being made. With catch re- 
leased, chassis can be completely re- 
moved. Air and electrical connections 
are broken by means of quick-connect 
screw-type plugs. (II) Controller: 
Quick-connect facilities permit any ad- 
justable-band “Tel-O-Set” controller 
to be mounted directly on a “Tel-O- 
Set” recorder or, when equipped with 
a manifold, mounted remotely back of 
panel or in the field. New arrangement 
permits adjustments to be easily ac- 
cessible and guarantees that air lines 


will be sealed before controller is re- 
moved so that system can still be 
operated on manual control. (III) 
Varied Reset Rates: Only one basic 
controller model is required for all 
applications. (IV) Remote Mounting: 
Basic controller model can be mounted 
in any location without loss of “bump- 
less” manual-automatic switching. 
(V) Controller Operation: Deviation 
section is now at top; proportional 
band circuit feeds directly into posi- 
tive feedback chamber; new circuitry 
eliminates 1:1 relay found in previous 
models.—-/ndustrial Div., Minneapolis- 
Honeywell, Philadelphia 44, Pa. 
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Heat-flow-factor 
Calorimeter 


New model of 
“Sigma Calorime- 
ter” (made in Eng- 
land) has been modi- 
fied so that it re- 
cords directly and 
continuously interms 
of heat flow factor 
instead of Btu. Ma- 
jor change is in in- 
strument’s regulat- 
or: previously, it 
kept a constant flow 
of gas through in- 
strument despite 
changes in specific 
gravity; new regu- 
lator permits flow of 
gas inversely pro- 
portional to square root of specific 
gravity, so that heat available at 
burner is proportional to heat flow 
factor. Use of new recorder obviates 
need for spot checking specific gravity 
and Btu. value and making calcula- 
tions. When new instrument is com- 
bined with pneumatic control, it can 
adjust mixing of two gases and keep 
heat flow factor constant; it can also 
be fitted with alarm contacts.—Cosa 
Corp., 405 Lexington Ave., New York 
7, Nit 
Fo 
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Chlorine Gas Feeder 


New “Model EVS Chlorinizer” vis- 
ible-flow chlorine gas feeder is avail- 
able in capacities of 4 t« 400 lbs. per 
24 hrs. with a metering range of 8 
to 1 and an accuracy within 4 percent. 
It stands 66 in. high, is 17 in. wide 
and 12 ir. deep; features a panel with 
recessed, eye-level “Sightflo” indicator, 
flush mounted gages for chlorine and 
injector supply pressures, and adjust- 
ment knobs for chlorine feed rate 
and tray water flow; also automatic 
safety features; elimination of chlor- 
ine ice troubles; and short chlorine 
path containing no springs, stuff- 
ing boxes or piloted mechanism.— 
Builders-Providence, Inc., 345 Harris 
Ave., Providence, R. I. 

more information circle 203 on inquiry card 
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Program Controller 


New “Gards- 
man Model JG” 
program control- 
lers assure “com- 
pletely automatic 
process control of 
any time-temper- 
ature cycle with 
off-on, propor- 
tioning, high lim- 
it or stepless 
control action 
plus secondary 
control action.” 
Temperature con- 
trol is obtained 

3234 through use of a 
flag on indicating 
pointer which interrupts light beam 
between a photocell and light source 
mounted on setting arm. Photocell 
output is amplified by a magnetic 
amplifier: no tube burn-out, no cir- 
cuit tuning, no warm-up period. User 
can also start or stop cycle at any pre- 
determined time or operate auxiliary 
equipment at any point in cycle. 
West Instrument Corp., 525 N. Noble 
St., Chicago 22, Jil. 
rcle 204 or 


For more information 


Process-control Memory 


New “Proportional Syncronizer” 
stores a reading of varying magnitude 
and reproduces this quantity at a later 
period in a process, synchronized with 


speed or movement of processing line. 
In operation, a reading from a meas- 
uring instrument is applied to memory 
unit through a self-balancing system. 
Memory unit is driven from process 
line in the same relation that material 
is progressing through process, and 
advancement of information on mem- 
ory unit is in relation to this move- 
ment in both speed and distance.- 
Pratt & Whitney, Div. Niles-Bement- 
Pond Co., West Hartford 1, Conn. 


For more information circle 205 on inquiry card, 





Adjustable-ratio Air 
Control Relay 


New “Tel-O-Set Automatic Ratio 
Relay” can multiply two different 
— pressures (3-15 psi.) to provide 


& proportional outgoing pressure. 
Maximum range of ratios is 0 to 2.0, 
which corresponds to 3-to-15-psi. 
change in ratio setting pressure. 
(However, ratio span may be changed 
to any desired value within this 
range).—Industrial Div., Minneapo- 
lis-Honeywell Regulator Co., Phila- 
de diate 44, ee 
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Process-control Relay 


New “Model 300A” electronic relay 
for use in control applications will 
operate on a closure through a re- 
sistance of several megohms. Output 


71 


circuits handle a load of 1500 watts 
or 2 hp. Announcement states that 
“temperature can be controlled, using 
heating and cooling cycles, to better 
than 0.005 C.” Low short-circuit cur- 
rent (less than 1 microamp.) and 
open circuit voltage of approx. 6 
volts prevent contact deterioration.— 
Deltron, Inc., 2905 Leithgow St., Phila- 
colin, Pa. 
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TEMPERATURE 
AND HUMIDITY 


Thermostat for 
Electric Heating 


New thermostat 
for electric heat- 
ing, including ra- 
diant panels, wall 
heaters and other 
types, is actuated 
by a powerful 
metal bellows 
which responds 
quickly to tem- 
perature 
changes; main- 
tains tempera- 
tures between 64 

F. and 80 F. with a maximum oper- 
ating differential of 2 F. Rating 20 
amps. (non-inductive load) at 125 or 





TRANSMISSION 


DENSITOMETER 
of High Sensitivity 
and Stability for 


QUANTITATIVE PAPER 
CHROMATOGRAPHY 


combines the Welch DENSICHRON 
_=— © 


with Transmission Light Source 


No. 38358 Patent No. 2424933 


The special Welch Transmission light source with a filter paper guide for 
holding and advancing the papergram at 3 mm increments, when used with 
the Densichron becomes a complete transmission densitometer for quantita- 
tive paper chromatography. The quantitative analysis of complex compounds 
such as PROTEINS, SUGARS, VITAMINS, etc., has been simplified by reading 
maximum densities of papergrams with the DENSICHRON. 


This new apparatus and procedure will speed up your work and permit 
the analysis of very small samples. Works equally well for quantitative 
paper electrophoresis. 

This instrument was demonstrated last December at the Chemical indus- 
tries Exposition in Philadelphia. 

Virite for literature describing the production of papergrams and the 
use of the Densichron for quantitative determination by the maximum 
density method. 





No. 3835B 


Complete $425.00 


Write for Circular 











1815 Sedguick Sodguich St. “Dept. 4 
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must a well engineered chart 


recorder be expensive? 


fielden says, no!” when you can install a Muttipoint 
Recorder with up to 48 or 96 separate points—with each point 


available at a cost unheard of before! 


Reason: Simplified design, circuitry, and construction. The 
chart mechanism is rugged, but so simple in form that there is 
little or no maintenance throughout the life of the instrument. 
Yet it’s accurate—to +'2% of full scale, with a sensitivity of 


0.1% and reproducibility of +0.5%. 


Fielden furnishes 3 types 
of Multipoint Recorders: Texro.oc electrical quantity for pH, 
thermocouple and tachometry; A.C. NuLL BALANcer for resist- 
ance temperature and conductivity measurements; and D.C. 


Nutt BALANCER. 


Does simplified, low cost—and reliable instrumentation appeal 
to you? Then use the coupon below today for full details. 


CONTROLS COMPANY 


FIELDEN INSTRUMENT DIVISION 

2920 N. 4th St., Dept. A, Philadelphia 33, Pa. 

Send full details on the Fielden Multipoint Recorders checked below. 
TEKTOLOG Electronic Recorders [_) A.C. NULL BALANCE Recorders 
D.C. NULL BALANCE Recorders 


Name 





Title 





Company 
Address _ 











For more information circle 45 on inquiry card. 





Page 1728--Instr ts & Automati Vol. 27 





NEW INSTRUMENTS 


250 v.ac.; % hp. at 115 v.ac.; 1% hp. 
at 230 v.ac. No adapter plates re- 
quired for installation; units mounts 
directly on a standard 2x3 in. switch 
box with two screws.—Fulton Sylphon 
Div., Robertshaw-Fulton Controls Co., 
Box 400, Knoxville, Tenn. 


For more information circle 208 on inquiry card. 





Limit Controller 


New “700 Series Limitrol,” com- 
panion electronic limit controller for 
“400 Series Capacitrol,” shuts off 
fuel supply at temperature manually 
set and, if desired, sounds an alarm. 


3236 


Thermocouple break protection fea- 
ture shuts off fuel in event of TC 
failure or broken TC connections.— 
Wheelco Instruments Div., Barber- 
Colman Co., Rockford, Ill. 


For more information circle 209 on inquiry card. 


Temperature Controller 


New “Model 292 Series Capacitrol” 
features ease of servicing, uses plug- 
in temperature measuring system and 
control chassis; provides for flexible 


“on-the-job” adjustment for tuning 
alignment index and indicating point- 
er, and a¢justment of anticipatory 
action cycle time (on “Model 292C’’). 
Thermocouple break protection (shuts 
off fuel supply in case of TC or lead 
wire failure) can be supplied as an 
extra.--Wheelco Instruments Div., 
Barber-Colman Co., Rockford, Ill. 


For more information circle 210 on inquiry card. 


Radiosonde Thermistor 


New thermistor designed specifically 
for temperature measurement and 
control in range of -60 C. to 40 C. is 
made of metal oxides and manufac- 





useeLs 


tured by a ceramic process. All units 
are waterproofed and coated with re- 
flective coating.—Ferroxcube Corp. of 
America, 43 E. Bridge Street, Sauger- 
ties, N Y. 
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Thermostats 
New “Type S” and snap-acting 
“Type SA” bimetal thermostats have 
been redesigned to incorporate pin 
type construction claimed to give “vir- 
tually linear operation over thousands 


of cycles.” Steatite pin A, inserted 
in lower end of adjusting stem B, 
carries hardened steel pin C which 
applies adjustment pressure against 
contact spring member D. New de- 
sign eliminates whip and wear of ad- 
justing pin which makes thermostat 
calibration climb.—Stevens Mfg. Co., 
Inc., Mansfield, Ohio. 


For more information circle 212 on inquiry card. 


Self-operated Temperature 
Regulators 


New “Nos. 1280 and 1281” tempera- 
ture regulators for use on internal 
combustion engines and other temper- 


3223) 


ature control applications are supplied 
with three-way valves; contain from 
one to four “Power-Pill’” units, de- 
pending upon size of valves, which 
are available in sizes ranging from 
2-in. to 6-in. Temperature settings 
are available in range from 120 F. 
to 190 F. in 10 to 15-deg. increments; 
may be altered by changing “Power- 








QUALITY CONTROL 


with 


CHATILLON TORQUE TESTERS 


a complete line of precision torque testers from 
1/10 gram centimeter to 10,000 foot Ibs. capacity 


Model 935 

Torsion Tester. 

To measure or apply clockwise or counter- 
clockwise torsion from 1 inch ounce or 50 
gram centimeters to 5 inch pounds or 
5,000 gram centimeters. 





A century of experience and “know-how” 
in the manufacture of fine torque testing in- 
struments makes Chatillon your first choice 
for quality control equipment. 


Chatillon torque testers—in a wide range of 
models and capacities—are the best answer 
No. 735-$ 

to most torque measuring problems. Precisely | zonsion SPRING TESTER 


engineered and designed . . . ruggedly built, 





they have become the industrial standard for 
quality control and production torque meas- 
urements in hundreds of applications. These 
include: torque wrench and screwdriver test- 
ing ... starting and stalling torque of motors 
. low rpm applications . . . torque drive 
testing for small assemblies. (Standard test- |,, 1°. 942 
ers adaptable for special test purposes.) TORSION SPRING TESTER 








For the fast, economical solution to your special problem, consult 
Chatilion's Engineering Department. Write for FREE illustrated 
Torque Tester Bulletin No. 45. 


JOHN Pome oes & ONS 


85 CLIFF STREET, NEW YORK, 


ahs nek « pr 1s 4 ‘Meosts 1 Apg 
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DE LUXE MODEL 


GAS qt nat” 


LEAK DETECTOR 


While this leak-detecting device carries 
a $49,000,000.00 price tag, it is worth 
every penny of it! This device will not 
find leaks any faster than lower-priced 
models, but it will usually find more of 
them. 


Leaks are expensive. Why not specify 
Swagelok Fittings and stop leaks before 
they happen? 


Write for the Swagelok Catalog today. 
Address Department 12 


TUBE FITTINGS 
BRASS » ALUMINUM « STEEL 
STAINLESS STEEL » MONEL 


CRAWFORD FITTING CO. 


For more information circle 47 on inquiry card. 





NEW INSTRUMENTS 





Pill” units. “No. 1280” is equipped 
with a quick-acting manual operator 
which can be used to override thermal 
element for special situations.—Fulton 
Sulphon Div., Robertshaw-Fulton 
Controls Co., Box 400, Knoxville, Tenn. 
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Dewpoint Hygrometer 


New “No. 900-1” measures dew- 
point temperature between 18 C. and 
minus 50 C. within 1 C., with con- 
tinuous-sample flow-rates between 500 


and 2,000 cc/min. and pressures be- 
tween 0.5 and 1.5 atmospheres. Pho- 
toeclectric system continuously ‘“ob- 
serves” a minute mirror on which 
dew is formed and automatically holds 
this mirror at dewpoint temperature. 
A fine-wire thermocouple integrated 
with mirror permits indicated or re- 
corded results —Burton Mfg. Co., 
11201 W. Pico Blvd., Los Angeles 64, 
Calif. 

For more niormation « 
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Sealed Thermostat 


New “C8 Series” thermostats meet 
electronic and aircraft requirements; 
are suitable for direct control of heat- 
ers and for temperature alarm or cut- 


3186 


off service; are adjustable either at 
factory or by user; can be set to oper- 
ate at any temperature down to minus 
100 F. or up to 300 F. Response is rapid 
because encasing shell is temperature- 
responsive element. Repetitive opera- 
tion is within 1 F.; differential is 
about 1 F.; contact rating is 5 amps. 
at 115 v.ac.—G-V Controls Inc., 28 
Hollywood Plaza, East Orange, N. J. 
Ff 
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Hand Pyrometer 


New illuminated dial feature, extra 
in “Xactemp Hand Pyrometers,” per- 


3320 


mits reading pyrometer in poorly 
lighted areas; uses two easily-replaced 
“penlite” cells.—Claud S. Gordon Com- 
pany, 8000 S. Wallace St., Chicago 16, 
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TC-wire Insulation 


New 2000 F. thermocouple wire 
insulation comprises TC wires sur- 
rounded and insulated by pure mag- 
nesia; assembly inserted and swaged 
into a metal sheath. Available in 


pA 

ip 4 4) 4 if 

MMM i tt | 
Chromel-Alumel, iron-Constantan and 
platinum-platinum rhodium, with In- 
conel, stainless steel, aluminum, cop- 
per and other sheath materials; OD 
from 0.04 in. to 0.32 in. with two wires. 
Material makes gas-tight TCs; can 
be sharply bent; mounting flanges 
can be welded to sheath without de- 
stroying insulation——Aero Research 
Instrument Co., 1901 N. Hermitage 
Ave., Chicago 22, Ill. 
For rcle 217 on inquiry card 


more informatior 


PRESSURE and VACUUM 


Pressure Elements 


New line of pressure-measuring ele- 
ments features greater operating pow- 
er and improved accuracy; wide choice 


of materials such as corrosion-resist- 
ant Type 316 stainless steel, beryllium 
copper, and “Ni-Span” notably unaf- 
fected by ambient temperatures. De- 
signs include helical for pressures to 
80,000 psi.; also diaphragm, bellows, 
spiral and standard helical covering 
ranges from 10 in. water to 6000 psi. 
The Foxboro Co., Foxboro, Mass. 
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Pressure Pickup 


New “Teledyne Bonded Strain Gage 
Pressure Transmitter” comprises a 
corrosion-resistant stainless steel dia- 
phragm which deflects a metal ring 
elastic member to which are bonded 
four resistance strain gages in a 





bridge circuit: two bonded to internal 
surface and two bonded to external 
surface of ring; circuit fully com- 
pensated for temperature variations. 
Natural frequency exceeds 2000 cps. 
Insensitive to accelerations in two 
horizontal planes and vertically less 
than 0.3 percent of full-scale per G. 
Ranges to 1000 psi. Stainless steel 
pressure chamber and acid-resistant 
seals resist corrosive gases and fluids 
including fuming nitric acid.—Section 
75, Taber Instrument Corp., 111 N. 
Goundry St., North Tonawanda, NX 
ircle 219 on inquiry card. 


For more information 


Manometer Follower 


New “Exactel” manometer follower 
comprises a precision-bore manometer 
to suit user, and a servo system where- 
by top of liquid column is continuously 
followed by a specially designed induc- 


Float nom, tube 





ion Signal 


Posit 








Servamechanism| Ree ra v3. 


etc 


tive pickup. Alternating magnetic field 
produces microinch vibrations of float 
armature, doing away with shortcom- 
ings of conventional floats. Sensitiv- 
ity is 0.0001 in. or better; accuracy 
depends mainly on manometer-tube 
uniformity and lead screw linearity; 
instrument as made is said to be “per- 
haps the most accurate device com- 
mercially available for pressure meas- 
urement within the range of liquid 
manometers.” Systems are available 
for absolute, gage and differential 
pressure. Photo shows a 60-in. abso- 
lute pressure system.—Fanger Re- 
search Lab., Los Gatos, Calif. 
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Pressure Switches 


New “Series DAW Weather-resist- 
ant Pressure Controls” are so con- 
structed as to exclude a beating rain, 
conform to NEMA specifications. Case 
is flanged and has a 4-in. pipe connec- 





a UNIQUE application . . . of a NEW principle 
for a BETTER instrument 


‘Doelcam_ 


D-C Indicating Amplifier 


> High Stability 
Less than 10 microvolts long 
term drift 


>» Wide Dynamic Response 
Flat from 0 to greater than 
20 cps 


> Magnetic input 


Second-Harmonic Magnetic 
Converter for input stage 


Linearity within 1% 
High input impedance 
Zero-center meter 


Will drive recorders 


Write for Bulletin |A-4 


r | NHE DOELCAM D.-C Indi- 
cating Amplifier is a com- 
pletely self-contained 

instrument for the amplification 

and measurement of d-c voltages 
and currents of minute magni- 
tude. A new design concept em- 
ploying the remarkable sensitivity 
and inherent stability of the sec- 
ond harmonic magnetic converter 
is used in the input stage of the 
amplifier. This design feature, by Instruments for Measurement and Control 
eliminating all moving parts such Synchros * Gyros + Servos + Microsyns + Servo Motors 


as mechanical choppers, makes 
this instrument ideally suited for 
applications where accuracy, re- 
liability and insensitivity to chang- 
ing ambient conditions are of 
prime importance. 


‘Doelcam s CORPORATION 


SOLDIERS FIELD ROAD, BOSTON 35, MASS 
West Coast Office: 304 Tejon Pi, Palos Verdes, Calif. 


show- or tin RECORDING - CONTROL to 
tons f. typical Process Control applica- 
showing high accuracy of 
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Want the 
easiest way 


to make fast, 


road iaeh a= 


pH, CHLORINE 
TESTS ? 





TAYLOR 
COMPARATORS 


because three simple steps give 
you the determination; every 
Taylor set is supplied with all 
necessary reagents and acces- 
sories. And, Taylor sets are light- 
weight, yet strongly built. 


because many tests can be made 
in only a few seconds. Others 
take no longer than a few min- 
utes. Taylor sets are compact, 
portable so you can make tests 
on-the-spot, no time wasted 
carrying samples back to the lab. 


because all Taylor liquid color 
standards carry an unlimited guar- 
antee against fading. 





All standards for any one deter- 
mination are housed in a single 
plastic slide. No single standards 
to handle. Many different slides 
can be used on one base. 


See Your Dealer Svon! 


FREE MANUAL 


“Modern pH and Chlorine 
Control” illustrates and de- 
scribes full Taylor line. Also 
gives useful data on theory 
and application of pH and 
Chlorine control.Write today. 





W. A. TAYLOR “°° 


416 RODGERS FORGE RD + BALTIMORE MD 
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NEW INSTRUMENTS 


tion; finish will withstand 50-hour salt 
spray test. Cover is neoprene-gasketed 
to case and is vented to drain conden- 
sation. Units are available in 17 oper- 
ating ranges from 30 in- vac. to 300- 
2500 psi. with sensitivities from 2 oz. 
to 20 psi. depending upon range.— 
The Mercoid Corp., 4201 Belmont, Chi- 
cago 41, Ill. 
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Vacuum Gage 


New “Asco” thermocouple-type 
vacuum gage is extremely sensitive in 
30-to-0-micron range; is not damaged 
by exposure to atmospheric pressure; 
requires no adjustment or attention 
from operator. Range: 500 to 0 mi- 
crons. Is calibrated for dry air.—Bron- 
will Scientific, Inc., 45 Russell St., 
Rochester 7, N. Y. 
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FORCE, LOAD 
Load Gage 


New “Pressductor” has been de- 
veloped for “non-electronic industrial 


pressure measurement, e.g. on rolling 
mills.”.—Asea, Vasteras, Sweden. 
For more information circle 223 on inquiry card 


Load Cells 


Five new low- 
capacity “SR-4” 
load cells extend 
capacity range of 
maker’s standard 
load cells down to 
0-50 Ib. Three 
“Type U-1” cells, 
for either tension 
or compression 
loads, have capac- 
ities of 0-50, 0- 
100, and 0-200 Ib. 
Two “Type T-1” 

y cells, for tension 
* at only, have ranges 
seal a oa Be ag” _ 0- 
bi ‘ewer 200 Ib. Cells op- 
=p ee ; erate on either 
oo ae ae ae ak 
8 volts; input re- 
sistance 120 ohms; calibrated accu- 
racy is within 0.25 percent of full 
range.—Baldwin-Lima-Hamilton 
Corp. Philadelphia 42, Pa. 


For more information circle 224 on inquiry card 


Hook Scale 


New “SU-20 Sensater” is a hy- 
draulically-operated hook scale with 
guaranteed’ accuracy of 0.25 percent 
of capacity at any point on dial, made 
possible by use of a mobile diaphragm 
that develops a piston-like stroke with- 
out friction. Diaphragm does not de- 
flect, but moves with its backing plate. 
“Sensater” is available in three ca- 
pacities: 5,000, 10,000 and 20,000 Ibs. 
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Twelve-inch dual-range dial can be 
tilted up or down to any eye level. 
High safety factor: ultimate strength 
more than five times rated capacity.— 
Martin-Decker Corp., 3431 Cherry 
Ave., Long Beach 7, Calif. 

rcle 225 on inquiry card. 


For more information c 


Scale for Weighing 
Trucks in Motion 


New “TR-1” electrical highway 
seale records both single and dual 
axle truck weights in motion. Since 
drivers will not know when or where 
this weighing takes place, equipment 
is particularly useful for highway 
research and for maximum-load regu- 
lations enforcement. Highway part of 
unit consists of a level platform in 
traffic lane, just wide enough (3x10 
ft.) to catch each wheel of axle, 
supported by electrical load cells. At 
normal highway speeds an axle will 
be on this platform for 1/30 second.— 
Neptune Meter Co., 50 W. 50th St., 
New York 20, N. Y. 
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FLOW and VOLUME 


High-pressure Positive- 
displacement Meters 


a Re 327! Two new “Xac- 

web to” meters are 
fcclil eae announced: “Fig. 

£ q 470-15-4” is rated 

‘ 1 > at 15 gpm., 500 
psi., has 1%-in. 

flange connec- 

tions; “Fig. 470- 

50-4” is rated at 

50 gpm., 500 psi., 

has 14%-in. screw- 

ed connections. 

Working parts of 

both new meters 

are stainless 

steel, hard carbon 

bearings and Tef- 

lon pistons. Both 

may be equipped with straight-read- 
ing, totalizing or ticket-printing dials. 
Both are designed for either top or 
bottom mounting.—-Bowser, Inc., 1300 
Creighton Ave., Fort Wayne 2, Ind. 
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Chemical Pumps 


New “Chempump” is a totally-en- 
closed “canned rotor” pump said to 
be the first seal-less leakproof unit 
available to general industry. Com- 
bining motor and pump, it eliminates 
mechanical seals, stuffing boxes and 
packing glands. Pumped fluid is de- 
signedly allowed to enter rotor cham- 





This rugged little stepping switch is 

racking up an outstanding service record 

in countless operations. It’s 

Automatic Electric’s Type 44 Miniature 

Stepping Switch, now going into 

more products than ever before! 

Its cost-reducing features are impressive. One-coil 
design eliminates a separate release coil. Indirect 
drive gives smooth, high-speed stepping. There’s 
no wiper “double loading” or galloping. Here’s 
the first compact, lightweight switch for 10-, 20- 
or 30-point operations. Use any dc voltage up to 
110 (with rectifier, up to 115 volts, 60 cycles, ac). 


For more information 


TYPE 44 

MINIATURE STEPPING SWITCH 
featuring: small size, indirect 
drive, and one-coil design. 


200,000,000 operations, 
with little 


or no adjustment! 


To improve your products without raising costs, 
get the full details on Type 44 and Automatic 
Electric’s complete line of stepping switches. Write 
to: Automatic Electric Sales Corporation, 1033 
West Van Buren Street, Chicago 7, Illinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS 


PROOUCTS OF THE 


Whanvhuant eo ELECTRIC 


CHICAGO 


SWITCHES 
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E. I. Du Pont de Nemours & Co. 
General Electrie Co. 

Sinclair Oil Company 
Monsanto Chemical Co. 


... and dozens and dozens more 
of the country’s leading firms, 
technological schools, the armed 
services, the U.S. Atomic 
Energy Commission . . . all choose 
Pritchard HYDRYERS* for 
efficient, dependable dehydration 
of compressed air and other 
gases for instrument and 

process controis. 


Standard packaged units reduce 
dew points to minus 40°F...custom 
units for extreme conditions 

or special requirements. 


For complete information, request 
HYDRYER bulletin 16.0.081. 


"Registered Trade Nome 


Industry's Partner for Progress 


J. F. Pritchard Co. 


OF CALIFORNIA 


A DIVISION OF J.F. PRITCHARD & CO 


Dept. 345 , 210 West 10th Street 


Kansas City 5, Mo. 


p 


Representatives in Principal 
Cities From Coast to Coast 


COOLING TOWERS * SPECIALIZED HEAT 


EXCHANGERS * GAS 4 AIR TREATING EQUIPMENT 


t more information rcle $V on inquiry car 
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ber. A stainless steel liner, inserted in 
air gap of motor, isolates stator sec- 
tion. Capacities up to 180 gpm. at 
heads up to 90 ft. Standard models 
can handle fluids at temperatures to 
450 F. and pressures to 150 psi.; 
simple modifications permit 600 F. 
and 5000 psi.; special models handle 
greater extremes. Fluids range from 
butyl acetate to titanium tetrachlor- 
ide, including hot sulfite liquors, hy- 
drocyanic acid, molten sulfur and 
many other hard-to-handle fluids.- 
Chempump Corp., Station A, 1390 
East Mermaid Lane, Philadelphia 18, 
Pa. 

For re ntor 31 


e 228 on inquir 


Rotameter Transmitters 


New “Mag/Nu/ Matic” force-balance 
rotameter float-position transmitters 
are available in “Armet” all-metal 


model (left) and “Full-View” with 
safety shielding (right), for use with 
all types of pneumatic receivers and 
control instruments. Among features: 
only three moving parts; full-range 
linearity; exceptionally rapid re- 
sponse.—Brool:s Rotameter Co., Lans- 
dale, Penna. 
f 229 


Vial Filler 

New “Vialfil Model RF-2” fills 1-ce. 
to 30-cc. containers at speeds of up 
to 3600 per hour; will handle oils, 
solutions, suspensions. Sterile filling 
of vials and small bottles, two at a 
time, is performed with accuracy: 
filler may be located under a sterile 
hood and used in conjunction with a 
“PerfeKtum Vial Stoppering Ma- 
chine.” Unique design facilitates vol- 


Vol. 27 


umetric adjustment, changeover and 
sterilization —Popper & Sons, Ince., 
300 4th Ave., New York, N. Y 


Fe re information circle 230 on inquiry card. 


LEVEL 


Level Controller 
New “Prob-A-Larm” uses _ bridge 
circuit to give extreme dependability 
in capacitance relay circuit. No coax 
cable is required. Probe may be lo- 


cated as far as 500 ft. from main 
unit. Instrument works with almost 
any liquid, powder, or material in 
chunks; gives electrical signal when 
material reaches probe in vessel.— 
Jarco Services Inc., 725 South Erie, 
Tulsa 12, Okla. 


For more information circle 231 on inquiry card 


Level Indicator 
New “Telstor” level indicators in 
explosion-proof cases are available to 
meet requirements of NEC Article 


area aneesaninians tiene time eens 


watt : ws 


500, Class I, Group C and Group D; 
Class II, Groups E, F and G; in sev- 
eral combinations suitable for indus- 
triul and laboratory applications.— 
Fielden Instrument Div., Robertshaw- 
Fulton Controls Co., 2920 N. Fourth 
St., Philadelphia 33, Pa. 


re information circle 232 on inquiry card. 


Level Indicator 


New “Belmont” level indicator uti- 
lizes a capacitive-type probe with no 
floating or moving parts nor contact- 
making electrodes; is suitable for use 
with most non-adhesive chemicals, 
milk, oils, refrigerants and all con- 
densed gases; is operable over a tem- 
perature range of 500 to —-425 F. and 





Process 
monitoring 


aN and control 
: Chemical 


analysis 


oD *dat- taal om-lale| 


ct FV {Com {<1 4 Taye] 


In these fields... 


you r problem An open mind... and an organization with 


17 years’ practical experience in control and 
information handling are the Consolidated 
is oO Systems Division’s most valuable assets. 
i r Together, they make it possible for the 
Division to do not only a complete job — 
“ ~ engineering, fabrication, installation, 
sta rti ng Pol vue instruction, service — but the most practical 
one from the standpoints of both efficient 
operation and dollar value. 

Complete professional freedom to select 
those components that will do the particular 
job best and at the lowest cost means 
that the buyer is assured of the optimum 
solution to his problem. Components may 
be standard Consolidated Engineering 


Tis onto st th products, units specially engineered for 
ory oO, 


Systems Division... 
and examples of the work 
they have done ...are 


the project, or items purchased from 
other manufacturers... the sole criterion 
is that they solve your automatic control, 


told in a new brochure, 
available on request. testing and analytical problems. 


Write for Bulietin CEC 1304-X3. 


Systems Division CEC 


Consolidated Engineering Corporation 


300 North Sierra Madre Villa, Pasadena 15, California 

Sales and Service through €E¢C INSTRUMENTS, INC., a subsidiary with offices in: 

Albuquerque, Atlanta, Buffalo, Chicago, Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C. 
For more informatior rcle §2 on inquiry card 
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YOU REALLY 


SE re 


HAVE 
COMPETITION 
NOW 


AUTOMATIC TIMING 


WILL 
@° SAVE TIME 


~~ REDUCE REJECTS 
ee: | INCREASE PRODUCTION 





If you manufacture a product, 

quality timing or counting will 

control your processes with less 

wasted time . . . with increased 

precision . . . and will speed 
up production. The element of human error, 
increased with fatigue, often is responsible for 
trouble-making rejects. Eagle engineers will 
build a timer to answer your production prob- 
lems. Send your problem today. 


Write for FREE AUTOMATION BOOKLET 
“See What Timing Can Do For You” 


Eagle Timers save time, save money. 
For more information circle $83 on inquiry card 
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from high vacuum to 100,000 psi. 
Coaxial cable can, if necessary, be as 
long as 1,000 feet.—Thermo Instru- 
ments Co., 1310 County Rd., Belmont, 
Calif. 


For more information circle 233 on inquiry card 


DISPLACEMENT 


Displacement Pickups 

New “Exten- 

someter Microme- 

are avail- 

in ranges 

from 0.05 in. to 

200 in.; measure 

motion, position 

and vibration, for 

automatic inspec- 

tion of parts, 

comparative 

tracking of two 

motions, to oper- 

ate servomechan- 

isms such as pro- 

filers, etc., or to 

supply data to 

computers. Some 

models can be 

iia used in corrosive 

liquids and gases. Resolution of all 

models 0.000,000,01 in.; sensitivities 

to 40 v./in.; linearities to 0.05 percent 

of linear range; no force required 

for displacement of probe. Principle: 

unique configuration of variable-per- 

meance bridge.—Crescent Engineering 

& Research Co., 14828 Arrow High- 
way, Baldwin Park, Calif. 


For more information circle 234 on inquiry cara 


Displacement Pickup 


New ‘‘Model 
154 Linear Mo- 
tion Transducer” 
is free from 

/ changes in scale 


factor with vari- 
ations in frequen- 
cy, excitation 


38! = ™ voltage and tem- 
perature over wide ranges; can serve 
as gage, monitor and control-system 
sensor. Available in a military pack- 
age for use in pressure and accelera- 
tion pickups. Operates from excitation 
voltages of 28 to 115 v. 60 to 600 cps. 
Output voltage is linear with armature 
displacement from 0 to 0.12 in. with 
0.25 percent accuracy and up to 0.25 





in. with 0.5 percent accuracy; output 
symmetrical about a null position or 
can be in one direction—General Cy- 
bernetics Associates, P. O. Box 987, 
Beverly Hills, Calif. 
For more information circle 235 


J 


TIME 


Process Timer 


New “TSA-21” 
process timer has 
time scale cali- 
brated from 0 to 
100 percent. It 
controls timed si- 
multaneous clos- 
ing of one electric 
circuit and open- 
ing of another. 

“TSA-21” includes one set of time- 
opening main contacts and one set of 
electrically separate time-closing main 
contacts; also a set of instantaneous 
contacts which can be used independ- 
ently or as hold contacts for timer 
solenoid.—-Instrument Dep’t, General 
. Electric Co., West Lynn 3, Mass. 

For nformation circle 236 on inquiry car 


Automatic Timer 


New “Type 12 MC” low-cost elec- 
tronic interval timer is suitable for 
push-button, foot-switch or other ac- 
tuation of controlled-interval spot 
welders, etc.; utilizes two cold-cathode 


3237 a. wilh 

tubes (no warmup time) for intervals 
from 0.05 to 7 seconds. Duration of in- 
terval is continuously adjustable. 
S-p.d-t electromagnetic relay has nor- 
mally-open 10 amp contacts.—G. C. 
Wilson & Co., 1950 Eighth Ave., Hunt- 
ington, W. Va. ‘ 

For more information circle 237 on inquiry card 


Multistylus Recorder 


New “Model ROS” multichannel 
strip-chart recorder records time, se- 
quence and duration of as many as 30 
machines. No ink, type-ribbon or mov- 
ing pens: stylus makes trace on elec- 





BARBER NEW Wheelco 


COLMAN 











Offers 
simpler 
low-cost 
proportioning 
control 


Model 405 
Capacitrot 




















Barber-Colma Fuel Valve 
HYCC Valve 
Operator 


Capacitrol Controlling Fuel Fired Furnace or Oven 





There’s no other Controller like it! The new 
ultra-sensitive Model 405 Wheelco Capacitrol is completely 
self-contained and utterly flexible. Offers a simplified, entirely 
nonmechanical system for maintaining true proportional 
relationship between fuel input and a continuously measured 
temperature. Feeds output of electronic circuit into a polar- 
ized relay, which serves as the contro! valve actuator. This 
exclusive Wheelco development makes possible faster, more 
accurate control for continuous process applications. Provides 
convenient manual “droop” correction and proportioning 
band adjustment. Automatically shuts off fuel input in event 
of thermocouple failure or broken connection. On-the-job 
system changes simplified by interchangeable control chassis. 
Low in cost. Offers many new design features. Write for 
Bulletin F-6493. 


WHEELCO INSTRUMENTS DIVISION 
BARBER-COLMAN COMPANY, DEPT. K. 1515 ROCK ST., ROCKFORD, ILLINOIS 
BARBER-COLMAN OF CANADA, LTD. * TORONTO, ONTARIO, CANADA 


Industrial Instruments * Automatic Controls « Air Distribution Products « Aircraft Controls * Small Motors 

Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools « Textile Machinery 
rmation circle $@ on inquiry card 
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PORTABLE 
AND CONTINUOUS 


V Catalytic Combustion 
V_ Electro-Conductivity 
V/V Thermal Conductivity 
V_ Photochemical Reactions 


| 

| 
id 
| 

| 

PORTABLE | 


COMBUSTIBLE 
GAS DETECTOR | 


ae 


Quick, dependable 

on-the-job analysis. 
Model M-1 | 
Send for Bulletin 1147. 


SEMI-PORTABLE | 
ELECTRO- 
CONDUCTIVITY | 
GAS ANALYZER 
Accurate on-the- | 
spot analysis 

of $O2, H2S, 
chlorinated hy- 


drocarbons, ni- 
trous fumes, etc. 


in toxic ranges. | 


Send for Bulletin 11-70. 


PHOTO- 
CHEMICAL 
OXYGEN 
ANALYZER 
Continuous mea- 
surement of oxy- 
gen in gaseous 
streams, 0-100 
P.p.m. 


" eee Send for Bulletin 11-40. 


Progressive Manufacturers 
| of Gas Analysis Instruments. | 


couirment CO., INC. | 
Newark 4, N. J. 


| DAVI 


80 Halleck St., 


F ation circle SS on inquiry card, 
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trosensitive paper only when current 
flows; no drying, developing or other 
processing. Paper does not deteriorate 
with age, takes pen or pencil notes. 
Various chart speeds available.—Lar- 
son Instrument Co., 24 Orchard St., 
Farvytown, , Fae 


re information « 





rcle 238 on inquiry card 


Operation-time Recorder 


New “Model RO” records time, 
sequence and duration of a process 
or manufacturing operation, on a cir- 
cular chart, without ink or type-rib- 


bon. Specially treated chart requires 
no drying, developing or other proc- 
essing, does not deteriorate with age, 
takes pen or pencil notes. Recording 
arm mounted on door prevents inter- 
ference when changing charts. Quick 
and easy replacement of plug-in writ- 
ing system. Various chart speeds. 
*%‘*Model ROT” is similar but has a 
cumulative time meter for running 
time or idle time.—Larson Instru- 
ment Co., 24 Orchard St., Tarrytown, 


ormation circle 239 on inquiry card 


NUCLEONICS 


Gamma-dose Ratemeter 


New “Model 592” measures intens- 
ity of x and gamma rays; features: 
(1) interchangeable ion chambers lo- 
cated at bottom; (2) positive zeroing 


within 2 percent in 500-r/hr. field; 
(3) wave-length independence 
throughout broad range; (4) zero 
drift approx. 1 percent in 8 hr. and is 
always upscale during battery aging; 
(5) saturation of ion chamber on all 
ranges; (6) each instrument factory- 
calibrated on x-rays, radium or co- 
balt-60.—The Victoreen Instrument 
Co., 5806 Hough Ave., Cleveland 3, 
Ohio. 

For more informatior rcle 240 on inquiry card 


10-Mc. Decade Scaler 


New “Model 412 Fast Decade 
Scaler” is for precise high-speed 
counting of fast pulses, and small 
time-interval measurements (to 0.1 


Vol. 27 


usec. accuracy). Scale factor of 100 
and output pulse characteristics have 
been chosen so that almost all conven- 
tional commercial scalers (approx. 
10° counts/sec.) and frequency count- 
ing equipment, can be operated from 
output pulse with ease.—Electrical & 
Physical Instrument Corp., 25 W. 48d 
t., New York 36, N. Y. 
rcle 241 on in 


more informat juiry card 


Synchroscope 


New “Model C-04” is said to repre- 
sent the first significant redesign of 
basic “P-5” synchroscope originally 


developed by MIT Radiation Lab. 
T.L.G. Electric Corp., 31 W. 27th St. 
New York 1,N. Y. 

For more information circle 242 on inquiry card 


Alpha Scintillation Counter 


New “Model DP1,” ready for con- 
necting directly to any commercial 
sealer, contains a 6292 photomulti- 
vlier, preamplifier, a zinc-sulfide phos- 
phor, and a light-proof housing con- 
taining a Lucite sample and absorber 
holder. Several shelf-spacings are pro- 
vided for positioning sample with re- 
spect to phosphor.—Detectolab, Inc., 
6544 Sheridan Rd., Chicago 26, Ill. 
For more information circle 243 on inquiry card. 


Neutron Monitor 


New “Model 2715 Nemo” battery- 
operated survey meter measures ther- 
mal and fast neutrons separately; 
range 10 to 104* neutrons/cm?/sec.; 
contains two enriched BF, neutron 





NEW, EASY-TO-READ BRISTOL RECORDING VOLTMETERS AND AMMETERS are available for 


permanent mounting or for use as portable instruments. 


You'll get greater accuracy, 
greater dependability with Bristol 
recording voltmeters and ammeters 


Here’s why: 
1. Low electrical burden — the low- 
est burden of any round-chart 
recorder on the market. 
2. Extremely high torque gradient. 
3. Temperature compensation. 
4. Shock-proof measuring mechan- 
ism mounting. 
5. Leveling of instrument notcritical. 
6. Continuously legible recording of 
sudden changes — up to full scale 
value. 


These modern units are designed for 
easy use, with dust- and moisture-proof 
die-cast aluminum case; quick-set chart 
hub for easy chart changing; non- 
obscuring pen lifter; and snap-on chart 
plate. 

set the whole story on these pre- 
cision instruments. Write today for free 
28-page Bulletin E1111 to THE 
BRISTOL COMPANY, 113 Bristol 
Road, Waterbury 20, Conn. 


LOOK AT 
THESE FEATURES! 


NEW MEASURING MECHANISM — High- 
quality, accurate, dependable Bristol mov- 
ing-iron mechanism used in all models, 


MAGNETIC DAMPING — all models equipped 
with aluminum vane and alnico magnet 
amper which gives maximum speed of 
response possible with minimum over- 
shoot. 


PEN MOUNTING — Pen-arm mounting shaft 
firmly supported at both ends — eliminates 
trouble trem back-lash and lost motion. 
Pen arm is readily removed and replaced, 


Many ranges carried in stock for immediate delivery 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 


rcle $6 on 


IT’S MADE IN CONNECTICUT 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


INSTRUMENTS 
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subminiature 


accelerometer 





Page 


T 
o detect and measure 


static or dynamic 
acceleration in ranges from 
t2¢to +100 g, the Model 
F accelerometer is available 
for applications requiring 
miniature components. 


Weighing less than one 
ounce, this accelerometer 
can be attached to light 
machine parts without 
altering their dynamic 
performance, or it may be 
inserted into small spaces 
previously inaccessible for 
vibration measurements, At 
no sacrifice in performance, 
extremely small size and 
weight are emphasized in 
the Model F accelerometer. 


Please request 
Bulletin No, 4.0 


LABORATORIES 
* Los Angeles 64, Calif. 
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detectors: one used by itself for de- 
tection of thermal neutrons; the other 
(surrounded by a paraffin block and 
a cadmium shield) is sensitive only 
to neutrons with energies above ap- 
prox. 1 ev., is insensitive to gamma 
radiation of approx. 1 r/hr.—Nuclear 
Instrument & Chemical Corp., 229 W. 
Erie St., Chicago 10, Il. 

For more information circle 244 on inqu 


ry card 


Preflush Flow Counter 


New “Model DD7 and DD8” in- 
ternal sample counter has three cham- 
bers; for counting, for preflushing, 
and for changing samples. “DD7” ac- 
cepts sample pans up to 1-in. diam- 
eter; “DD8” accepts samples up to 2- 
in. diameter. May be used either in 
Geiger or proportional region; excep- 
tionally long plateaus; said to be ideal 
for counting alpha and weak beta par- 
ticles.—Detectolab, Inc., 6544 Sheri- 
dan Rd., Chicago 26, Ill. 

For more information circle 245 on inquiry card 


Scintillation Counter 


New “Ferret,” ultra-sensitive scin- 
tillation survey meter for uranium 
and oil prospecting, consists of (1) 
scintillation detector head using. an 
oversize gamma-sensitive crystal op- 


$969 : 
tically connected to a photomultiplier 
tube, (2) count rate meter with six 
ranges of sensitivity and four variable 
time constants. “Ferret” can be used 
for any type of geophysical survey 
calling for detection and logging of 
extremely weak gamma radioactivity 
levels, from a low-flying aircraft or 
moving vehicle.-—The Radiac Co., Inc., 
489 Fifth Ave., New York 17, N. Y. 
For e infor e 246 on inquiry card 


natior r 


COMPUTING 


Foot Pedal Control for 
Analog Computer 


New foot pedal 
control added to 
maker’s “Square 
Root Planimeter” 
increases speed of 
operation of this 
mechanical ana- 
log computer for 
flow chart total- 
izing and cost ac- 
counting of 3-in. 
graphic panel 
strip-chart re- 
corders, which of- 
fers true square 
root extraction 
with integration 

over full range of flow without ap- 
proximation.—Librascope, Inc., 808 
Western Ave., Glendale, Calif. 

re stior 247 on + 


Automatic Plotting Board 


New “Electroplotter Model G” ac- 
cepts inputs from punched cards, 
punched tape and keyboard; plots on 
a 30x30-in. surface with an accuracy 
of one part in 1500, or 0.02 in., which- 
ever is greater. Numerical input of 


+9999 may be expanded to full scale 
or compressed to 14 full scale in both 
X and Y, and origin placed at any 
desired location. Other features in- 
clude multiple symbol printing, serial 
keyboard, plug-in component construc- 
tion, and light bank indication of num- 
bers in X and Y registers.—Penson- 
Lehner Corp., Dep’t A, 2340 Sawtelle 
Blvd., West Los Angeles 64, Calif. 

For more information circle 248 on inquiry card 


Plug-in Resistance Decade 


New “GEDA” plug-in decade re- 
sistance unit for analog-computing 
equipment, etc. was designed by Good- 
year Aircraft Corporation and maker, 
and miniaturized in maker’s labora- 


tories to half size of original unit. 
Now 4 in. long. Four stock types with 
maximum resistance value of 1 and 
10 megohms and 1 and 10 kilohms, but 
can be built to other specs. Can be set 
to within 0.1 percent of any range 
value.—Dep’t. KP, Telex, Inc., E-A 
Div., Telex Park, St. Paul, Minn. 

For more information circle 249 on inquiry card 


Decimal Counting Units 


New “Types 

100A and 

100B” are di- 

rect-reading 

plug-in elec- 

tronic count- 

ers. Each unit 

counts (and 

indicates by 

neon bulb) in- 

put pulses 

from 0 to 9; 

tenth pulse re- 

sets counter to 

0 and simul- 

taneously pro- 

duces an out- 

put pulse. To 

increase count- 

ing capacity, 

units are con- 

nected in cascade with output of one 
unit fed to input of next unit. Ex- 
ample: five units count up to 99,999 
and reset to 00,000 in 100,000th pulse, 
when last unit produces an output 
pulse which may be used for trigger- 





Simply insert tube; then weld! No wonder Parker’s new Weld-lok tube fittings are 
so easy to use... for applications involving extreme temperatures, corrosion conditions, 
or wherever permanently welded joints are needed. With Weld-lok fittings, you get per- 
manently tight lines . . . unaffected by vibration, shock, or thermal distortion. They're 
offered for tubing sizes 14 through 2 inches O.D.—steel or stainless steel. 











i 


Tapered socket of Weld-lok fittings What other Parker products interest 
aligns and holds tube, while you weld. you? Triple-lok flare tube fittings or 
You don’t need special fixtures or equip- In-tru flareless tube fittings for instrumen- 
mentto make correctly proportioned weld. tation? Hydraulic control valves? O-rings? 


Po rker_ 


system components 
58 r F 

















Announcin 
Parker 


machined from 
high-quality steel 
or stainless steel 
bar stock and 
forgings .:. for 
tubing % through 
2 inches O. D. 


e 

© TUBE AND HOSE 

$ FITTINGS DIVISION 

e Section 410-Q 

. The Parker Appliance Co. 
$ 17325 Euclid Avenue 

® Cleveland 12, Ohio 


Send New Parker Weld-lok Catalog 
No. 4370 

Name 

Company 

Address 


City Stote 


SCeeeeeeeseeeeeoereseeeeeeees 
Mail this coupon for your copy of 
Weld-lok Catalog No. 4370. We will also 
send you the name of your nearest Parker 
distributor for Weld-lok tube fittings. 


iu y a } 
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thirty 





times 
as 
sensitive 








_—\ yet drift-free 


DYNOGRAPH 


0.001 volt input d-c gives 70 mm. 
deflection with this high-speed 
direct writing oscillograph, as com- 
pared to only 2 mm. with the most 
sensitive competitive unit—and 
with zero drift. 


The Dynograph with one ampli- 
fier is used for all types of inputs— 
d-c, a-c, or reluctance gauges for 
measuring speed, temperature, 
position, vibration, and other vari- 
ables. Exclusive, patented, chopper 
amplifier design makes it sensitive, 
stable, and versatile—greatly in- 
creasing the scope of direct writing 
oscillographs. 

Get bulletin L742—compare the 
Dynograph with all competitive 
models—it's thirty timesas sensitive. 


OFFNER 
ELECTRONICS INC. 


5326 N. Kedzie Avenue 
Chicago 25, U.S. A. 


e information circle $89 on inquiry 
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ing an external device. New units 
employ a newly-developed counter cir- 
cuit and long-life components for use 
in computers. Speeds: “Type 100A” 
from 40 ke. to 0 eps.; “Type 100B” 
from 100 ke. to 0 eps.—Advance Elec- 
tronics Co., Inc., 451 Highland Ave., 
Passaic, N. J. 

For more information circle 280 on inquiry card. 


NEW 





Variable-scale Counter 


New variable scale counter uses 
multiple outputs of maker’s beam 
switching tube to perform counting, 


control and sequencing operations 
which might otherwise require several 
pieces of equipment. Basically a high- 
speed decimal counter, it also has a 
self-contained electronic reset circuit 
that can be set to count by any num- 
ber from 2 to 10. In straight decimal 
counting, it will handle pulse inputs 
up to 500 ke.; speeds are lower when 
counting by less than ten, because of 
fixed delay in reset circuit.—Elec- 
tronic Instruments Div., Burroughs 
Corp., 1209 Vine St., Philadelphia, Pa. 


yore information circle 251 on inquiry card 


LABORATORY 


Spectrophotometer 


New ultraviolet and near-infrared 
spectrophotometer, first commercially- 
available instrument designed specifi- 

cally for near-infra- 
red region, has lead 
sulfide detector and 
quartz monochroma- 
tor permitting high- 
speed transmittance 


recording at cost and performance 
said to be unmatched by conventional 
infrared instruments. Using a photo- 
multiplier detector for UV work, new 
instrument offers a guaranteed wave- 
length range of 2.2 to 2.7 microns. 
Unique “double-beam ratio principle” 
system for percent transmittance re- 
cording provides stability of double- 
beam operation with a single receiver, 
and 480-per-second beam chopping 
takes full advantage of sensitive PbS 
detector. At highest scanning speed, 
near-infrared is traversed in one min- 
ute; extremely low speeds available 
for extreme resolution —Beckman 
Div., Beckman Instruments, Inc., 
Fullerton 1, Calif. 

rcle 252 


For more informatior 
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X-ray Spectrometer 


New “XIQ” is a curved-crystal mul- 
ti-channel x-ray “Quantometer” de- 
signed specifically for rapid non-de- 
structive chemical analysis of metals, 
powders and liquids. It represents a 
new method, since previous equipment 





3259 


of this type, using flat crystal, was 
limited to one channel (analysis of 
one element at a time), whereas 
“XIQ” permits analyses of as many 
as eight elements at one time. Another 
advantage is that console unit records 
exact percentage of elements found 
in sample and autographs this infor- 
mation in less than two minutes.- 
Applied Research Labs., Glendale, 
Calif. 

For more informat rcle 253 


Coatings Kit 


New “S31 Basic Laboratory Kit” 
comprises six electrically-conductive 
silver coatings, six resistance coatings, 
six accessory chemicals, manuals, data 
folders, etc. Materials are those which, 
during the past five years, have been 
the most widely used and the most ef- 
fective aids in solving research and 
design problems in a wide variety of 
industries.—Micro-Circuits Co., New 
Buffalo, Michigan. 

For more information circle 254 on inquiry card 


Direct reading Spectrometer 


New “Atomcounter” is said to em- 
body many optical, electronic, and 
mechanical design innovations: 
Double optical system and focal deck 
whereby instrument may be used pho- 
tographically for qualitative or semi- 
quant analysis simultaneously with or 
alternately to direct-reading measure- 
ments. (It is also furnished as a 
single-deck direct-reading system for 
analysis of simple steels and cast 
iron.) Exceptional rapidity: complete 
analyses normally require less than 
one minute. Results show standard 
deviations of 1 to 2 percent. Ease of 
servicing and repair: unitized con- 
struction principle using simple and 
inexpensive components. Important 
feature: two collimating mirrors pro- 








Modern Safeguards—Brink's for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


Te avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That's where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 


Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We meas- 


ure flow in pipes, open channels, ducts, furnaces, 
smelters, kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials, 


AREA TYPE FLOW METER 


Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 
flow rneasuremenis electrically to 
recorder in remote location. 


TER 
7 / 
COMPANY 
1041 IVANHOE ROAD 
CLEVELAND 10, OHIO 
TEMPERATURE aueh 
PRESSURE + LEVEt 
GAS ANALYSIS «= RATIO 


Measures oil and other clear liquids 
under static pressures 
up to 600 psi. Minimum 
range 0 to 1200 Ib. per 

hour, maximum range 0 to 96,000 
Ib. per hour. 
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Available with 
Explosion Proof 
MMlemination. 


Compensated Mano- 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility . . 
can read the liquid level from any point from 
with the 


. sO you 


which you can see the gage... 
New Convex Scale now available on Jerguson 
Truscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and the 
indicator goes clear around the convex surface. 
You can stand at one end of the control room 
and instantly check your whole line up of 
Truscale Gages. 

Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc. . . . with the amazing accuracy of 
VY, of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle . . . accurately, without distortion. 
Truscales also available with lights, horns and 
Truscale Repeaters. 


Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale. 


Cares and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities . 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Poris, France 
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NEW INSTRUMENTS 


duce two identical spectra, one above 
the other, each at full intensity: (1) 
permits measuring two lines close to- 
gether, one in lower spectrum, the 
other in the upper; (2) provides 
double normal space for mounting 
photomultipliers; (3) makes it pos- 
sible to employ photomultipliers di- 





| rectly behind almost all lines. Photo- 


| 26 Farwell St., 





| per inch. 





| 


| 70, N. Y. 


multiplier output is quantized into 
pulses, applied to a scaler, which ends 
up with a number of counts propor- 
tional to intensity.—Jarrell-Ash Co., 
Newtonville, Mass. 

e 255 on inquiry card. 


For more infc ation 


Chromatographic and 
Ion-exchange Columns 


New “Ultramax”’ col- 
umn permits variable 
column lengths with a 
single unit; removable 
filter disks permit se- 
lection of various filter 
porosities as required; 
“Ultramax” valve re 
quires no lubricant, per- 
mits fine control of ef- 
fluent; “F&P” glass-to- 
glass coupling can be 
quickly disassembled 
for cleaning. Stock sizes 
in %-in. to 1-in. heavy- 
walled tubing with por- 
celain filter disks; spe- 
cial columns to order. 
Fischer & Porter Co., 
194 Jacksonville Road, Hatboro, Pa. 
rcle 256 on 














} 


For more information nquiry card 


Monochromatic Illuminator 


New UV Monochromatic Illumi- 
nator, convenient to use with micro- 
scopes, colorimeters, photometers, etc., 
is designed to yield monochromatic il- 
lumination at any chosen wavelength 


between 0.22 and 0.44 microns. Dis- 
persing element is a_ reflection-type 
replica grating, having 14400 lines 
i Farrand Optical Co., Inc., 
Bronx Blvd. & E. 238th St., New York 


t at e 257 


Flushing Oil for 
Vacuum Pumps 


New “Cenco Hyvac Flushing Oil,” 
developed especially for flushing me- 
chanical vacuum pumps without risk 
of contamination from detergents or 
volatile additives, is said to be ideal 
for removing old oil, sediment and dirt 
which may accumulate in mechanism. 
One or two flushings, followed by a 
refill with “Cenco Hyvac Oil,” will 
prepare a pump for immediate use.- 
Central Scientific Co., 1700 Irving 
Park Rd., Chicago, Ill. 

nf e 258 


For more armation 


Vol. 27 


Electroanalysis Set 


New “Single Position Electro-An- 
alysis Apparatus” provides multi-po- 
sition operating efficiency; permits an- 


alyses involving stationery electrodes 
or a rotating anode. Components: 
electrode holder and cell support, 
heavy-duty support, d-c. power supply 
delivering 1-5 amps., and 3-speed 
stirrer.—Eberbach Corp., Ann Arbor, 
Mich. 

For ne 


cle 259 on inquiry card 


sre information 


Proportional Counter for 
X-ray Diffraction 


New proportional counter tube and 
proportional counter preamplifier, for 
use with maker’s x-ray diffraction 
unit, are said to provide “a many-fold 
increase in efficiency and a drastic 
reduction of error in the higher fre- 
quencies,” and other advantages. Both 
accessories, acting together, perform 
linearly over 5 times range of argon- 
filled multichamber Geiger tubes, and 
about 20 times range of linearity of 
typical single-chamber Geiger tubes. 
New counter assembly has less than 
1 usec. resolution time.—General Elec- 
tric, 4855 Electric Ave., Milwaukee 1, 
Wis. 

For more information circle 260 on inqu 


ry card. 


Centrifuges 


~~ New “Model 10 


Electrifuges” in- 
clude such new 
features as For- 
mica top which 
can be used as 
a working top; 
storage space for 
accessories; built- 
in 6000 rpm. 
speed indicator; 
38-hour electric 
timer; electric 
brake, safety 
switch on cover; Powerstat stepless 
speed control; etc. Over 300 different 
types of heads to choose from.—Lab- 
line, Inc., 217 N. Desplaines St., Chi- 
cago 6, Ill. 


3330 
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Chromatography Jars 


New rectangular chromatography 
jars are said to have important ad- 
vantages. Trough capacity is double 
that of round jars of comparable size, 
and rectangular jars have added con- 
venience of occupying less bench space. 
8x12 jars, 21 in. high, are available, 
with or without complete trough as- 
semblies and lids. Four solvent trough 





IT’S IDEAL... aE” 
ForaN igh in Turntable £ 


ment Testers! 
Instrument Test Table 


This turntable is just ONE of the many 
extremely accurate tables made by 
IDEAL Laboratories. A complete line of 
turntables, combination turn and oscil- 
lation tables and roll-pitch-yaw tables 
of standard design to fit your needs are 
now available. If a special turntable not 
listed among our many standard models 
is required, we can make it for you. 
Write for full information! 


rs negecsant ge of ae ete Model 1052: Automatic 
of mercury, we can furnish either indieating Boremeter 
absolute or differential pressure meas- 


Model 1252—Vorious uring gta to unbelievably close 
orusting headate eveliilile. accuracy. These instruments are sensitive 
to less than a thousandth of an inch. 
CG : J ie 
IDEAL LABORATORY ' ya es SUPPLY Co. HORAK: " 
Areyenne WYOMING RASH, 


PSs Model 1810: Tachometer 
i Test Stand 


PRECISION GAS-FILLED CAPACITORS 


(LOSSFREE STANDARD CAPACITORS) 


for use in connection with: 

High Voltage Measurements 
Schering Bridges 

E.H.T. Transformer Test Sets 


Supplied to leading laboratories all over the world 


BELGIUM Ateliers de Constructions Electriques de Charleroi 


CANADA Canada Wire & Cable Co. Ltd. (Kitimet Project of the 
Aluminium Company of Canada, British Columbia) 


DENMARK K@benhovns Belysningsva@sen, Copenhagen 

ENGLAND National Physicol Laboratory, Teddington 

FRANCE Ateliers de Constructions Electriques de Jeumont 
GERMANY Physikalisch-Technische Bundesanstalt, Abteil. 11, Brunswick 
INDIA College of Engineering, Banaras Hindu University, Banaras 
ITALY Universita di Napoli, Laboratorio di Elettrotecnica, Naples 
JAPAN Showa Electric Wire & Cable Co Ltd. Kawasaki 
NETHERLANDS: Gemeente-Energiebedrijf, Rotterdam 

SPAIN Cia de Inversiones, S. A. (Pirelli), Barcelona 
SWITZERLAND. Emil Hoetely & Cie. A. G., Basle 

Osk for bulletin No, Aq 103 


HARTMANN & BRAUN AG FRANKFURT/MAIN 


ormation circle 63 on inquiry card. 


November 1954—Instruments & Automation—Page 1745 





BARBER ultra- 2 
mer sensitive 


relays 


selected for new 
Automatic Coil Checker 
by Associated Research, Inc. 


|, of precision instru- 
ments, Associated Research Incorpo- 
rated, Chicago, Illinois,also builds custom 


test equipment such as the special coil 
checker shown above. 

This test unit automatically checks 
for high potential breakdown, shorted 
turns and correct resistance in a seven- 
second time cycle per coil. As the relay 
for the resistance checking circuit, a 
Barber-Colman Micropositioner was 
chosen. A Micropositioner is also used 
in Associated Research's Audio Hypot 
in an alarm circuit to detect 500 micro- 
amperes of a-c current leakage in the 
test specimen, 

Ideal for hundreds of other industrial 
applications, Barber-Colman Company's 
cam 
mn 


al 


ww 


Write today for Bulletin F3961-2 


BARBER-COLMAN COMPANY 
Dept. K, 1415 Rock Street, Rockford, Illinois 


e 64 on inquiry card 


ultra-sensitive d-c polarized 
relays are available in a wide 
range of coils, enclosures and 
mounting details. 


For more information cir 








NEW INSTRUMENTS 


assemblies can be supported cross- 
wise at any desired height on a simple 
stainless stee] insert, or two assem- 
blies can be supported lengthwise.— 
Research Specialties Ce., 1148 Walnut 
St., Berkeley 7, Calif. 


For more information circle 262 on inquiry card 





Vacuum Stirrer 


New “Stir-O-Vac” 
for stirring under vacu- 
um without mercury 
seal is supplied with a 
high-speed %4-hp, series 
motor for operation up 
to 20,000 r.p.m. Motor 
comes complete with 
special chuck and 8- 
prong clamp for clamp- 
ing to support rod. 
“Stir-O-Vac” can also 
be furnished less cru- 

™ ciform impeller and 
shaft for user to supply special blades. 
—Labline, Inc., 217 N. Desplaines St., 
Chicago 6, Ill. 

For more information cir 


€ 263 on inquiry card. 


Controlled Stirrer 


New “No. 3650” thyratron-con- 
trolled adjustable-speed stirrer fea- 





b+] 


tures variable speed at full torque, 
direct-drive and gear drive shafts 
both extended and usable. Direct, 
about 400-4000 rpm. steplessly vari- 
able; gear, about 1/8 of armature 
speed. Motor runs in either direction. 
—Ace Glass Inc., Vineland, N. J. 


For more information circle 264 on inquiry card. 


Water-bath Shaker 


New “Reciprocating Constant Tem- 
perature Water Bath Shaker” is de- 
signed and built for continuous oper- 
ation. Features: changeable platforms 
giving great versatility to sizes and 
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styles of flasks and bottles; variable 
speed range of 75 to 200 strokes per 
minute; adjustable stroke of %-in., 
l-in., and 1%-in—New Brunswick 
Scientific Co. 10 Hiram St., New 
Brunswick, N. J. 

For more information circle 265 on inquiry card, 


Test Sieve Vibrator 


New Labora- 

tory Test Sieve 

Vibrator, by its 

simultaneous gy- 

ratory and vibra- 

tory movements, 

speedily passes 

particles through 

screens and seg- 

regates different 

sizes in proper 

sieves. Movement 

of 10-in. table is 

not rotation but 

nutation—like an 

inclined disc roll- 

ing around its 

perimeter. As 

table nutates, it 

simultaneously vibrates a fraction 

of an inch 800 times a minute. Table 

accommodates 8-in.-diam. test sieves. 

Motion is started by setting a 0-to-60- 

minute timer, and automatically 

stopped.—Arthur S. La Pine & Co., 
6001 S. Knox Ave., Chicago 29, Ill. 


For more information circle 266 on inquiry card, 


Glassware Shaker 


New multi-purpose shaker is de- 
signed to carry a wide variety of 
laboratory flasks, test tubes, etc. 


Clamps are adjustable two ways. 
Speed is controlled by a rheostat; and 
a timer aids in reproducing shaking 
periods. Action duplicates hand mo- 
tion.—Palo Laboratory Supplies, Inc., 
81 Reade St., New York 7, N. Y. 


For more information circle 267 on 


DIMENSIONAL 
X-ray Thickness Gage 


New “X-Ray Thickness Gage” con- 
tinuously measures aluminum foil as 
thin as 0.0003 in. and steel as thick 
as 0.075 in. with accuracy of 1 per- 
cent; utilizes a split x-ray beam and 
an automatic null balance system 
(only a part shown in diagram) ; 
can be furnished with dual range 
or even three ranges if required. It 
indicates deviations from settings; 
and a recorder may be placed in cir- 
cuit to give direct readings of thick- 
ness. Pass line may vary anywhere 


in quiry card. 





TO BE GAGED \ 





UPPER 
DETECTOR 











MATERIAL | 


! 
MEASURING | | j 
BEAM -*\ ' 
| 
ae 
X-RAY ~y “SREFERENCE 
TUBE BEAM SERVOMOTOR 
in air gap from top head to bottom 
head without any change in reading. 
—Pratt & Whitney, Div. Niles-Be- 
ment-Pond, West Hartford 1, Conn. 


For more information circle 268 n inquiry 


Small-hole Gage 
New “Kwik-Chek” measures inter- 
nal diameters of small holes from 
0.020 in. to 0.130 in., is guaranteed 
accurate to within 0.0005 in. over 
a id (E>, i 





card 


entire range. User can make measure- 
ments using one hand. Built-in 2%X 
magnifier enables user to read to 
nearest half-thousandth.—New Stand- 
ard Div., U. S. Expansion Bolt Co., 
York, Pa. 


nformation 
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Automatic Leveling Tool 

New “Cowley 
Compactic Auto- 
matic Level” fea- 
tures novel opti- 
cal principle, em- 
ploys no cross 
hairs, bubbles or 
leveling screws. 
No focusing is 
necessary. Cam- 


NEW POTENTIALS 


Because manufacturers must have 
better products, they rely on you 

the designers and engineers 
who have the ability to apply 


* Bae experience with 
Y D 0 N IMAGINATION Te) develop new 
and better products and methods! 
Ready to work with you are 
industrials with the same vision and 
creative talents. In the field of TT are | 
motors, HAYDON is such a company 


If 60 cycle, 400 cycle, or d-c timing 
motors are to be used in your 
product or process, callin the 


era-sized unit 
1@ be 
ee ae ee nf nearby factory-trained HAYDON 
fee =6Field Engineer. He can help you find 


placed on its tri- 
pod or wall-top 
the right motors for precisely, 


stand to indicate | 
automatically whether target is level. Nii. bod , : . 
—Compactic Div., Engis Equipment : 4 ee Pn er sane pre , 
Co., 431 S. Dearborn St., Chicago 5, Dis controting time ++ Metering time — 
TIL for bettering performance and 
Bice cana’ opening new horizons to product 

and process use. Clip and mail the 
“ coupon for his name . . . and for an 
q jofor . . 
informative catalog — today! 


nformation circle 270 on inquiry card 


Alignment and Angle 


Collimators 
New 10-sec- 
—— ond-are model 
of maker’s col- 
limator is 


equipped with 
a 10-in. dial  f 
HA DON A SUBSIDIARY OF GENERAL TIME CORP 


and vernier. 

High-power AT TORRINGTON 

ma piece en- 

ables matching HEADQUARTERS FOR P 

angles to a TIM | at G HAYDON Manufacturing Company, Inc. 
2035 ELM STREET, TORRINGTON, CONN. 


master angle 
or sine bar to i, 
# (1) Send me the name of the nearby HAYDON Field Engineer 


* 5 seconds. 
Flatness of 


machine beds, 
etc., can be *Trade Mark Reg. 


checked to less at Offfjc 
than 0.0001 in. ite ait alias 
per inch with the aid of regular mir- 
ror accessory. No distances have 
to be measured or height scales used: 





CoM a a a a oe oe on 








NAME 





a 
é 
4 
@ POSITION 
| company 
a 
' 
é 











CO. ADDRESS 
city 


ee ee SS Oe Oe OE OS OS Oe ee a Oe OO Se a a a a ee a a 
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# 
' 
() Send me catalog, ‘Electric Timing Motors’’ 3 
a 
a 
’ 
7 
€ 
' 
7 
‘ 
' 


ZONE __STATE 








15 Horse Power 
ie. 
1x 11 case! 





| a 


A typical example of 
American Electric engineering 


This 400 cycle 3 phase motor is a 
_—_ custom-developed aircraft 
esign. Rated at 15 h.p. contin- 
uous duty at 11,500 r.p.m.,, it 
actually produces 19 h.p. on 
intermittent duty, yet occupies 
less than 4 cubic foot. Weight is 
32 lbs.—approximately % h.p. per 
Ib. Fungus-proof, corrosion resis- 
tant, meets AND 20002 type 
XIIB mounting specifications. 
Temperature range: —67° to 
+131° F. Motor length: 7”, 
Coupling extension 4”. 





NEW INSTRUMENTS 


collimator can be used from 1 in. to 
20 ft. away without focusing. New 
focusing lens accessory can be used 
as a layout tool: each graduation 
equal to 0.0005 in. lateral or cross 
travel of machine.—Mitchell Scienti- 
fic, 70 N. Columbus Ave., Mt. Vernon, 
N.Y. 





ation circle 271 or 
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Interference Microscope 

New Interfer- 

ence Microscope, 

for measuring 

roughness of pol- 

ished, lapped and 

ground surfaces, 

is adaptable for 

visual or photo- 

graphic use. Sim- 

plicity of opera- 

tion permits high- 

precision inter- 

ferometry and 

measurement of 

surface rough- 

nesses of the or- 

der of one micro- 

inch. Advantages 

over electronic 

and mechanical surface-measuring in- 

struments include precise and detailed 

measurement of surface irregularities 

whose surface rate of change is too 

small to be measured or detected by 

methods giving average contour meas- 

urement.—Farrand Optical Co., Inc., 

Bronx Blvd. & 238th St., New York 70, 
Ns 2s 

For more informat 
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Optical-gaging Tracer 


New “Model 24 Coordinate Tracer” 


| enlarges versatility of optical projec- 


MINIATURE MOTORS 
for all PURPOSES! 


American Electric Motors 
are also built in an almost 
unlimited range of minia- 
tures for 60 and 400 cycle 
operation as well as vari- 
able frequencies. All fea- 
ture low weight, compact 
size and meet high tem- 
perature requirements. 
Supplied in induction or 
synchronous types for 
motor drives, propeller 
fans and centrifugai 
blowers, Wire, write or 
phone for data and quota- 
tions. 





\ 


Also Manufactur- 
ers of High Cycle 
Motor-Alternators 
and A.C. Indus- 
trial Motors. 


‘A MERICAN 
\ ELECTRIC mores) 


UiviaiON OF AMERICAN ELECTRONICS, INC. 
FIELD ENGINEERING REPRESENTATIVES: 


Silver Spring (Md.) «© Boston « Buffalo « New York 

City « Chicago « Dalles « Kansas City « Wright 

Field © Minneapolis « Seattle « Montreal « Torente 
JOE DAVIDSON & ASSOCIATES, Les Angeles 


For more information circle 66 on inquiry card. 
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tion gaging. By tracing contours and 
transmitting tracing motion to a tar- 


get in projector’s light beam, it makes 
possible accurate gaging of dimer- 
sions heretofore difficult or impossible 
to gage.—Optical Gaging Products, 
Inc., 26 Forbes St., Rochester 11, N.Y. 
For rcle 273 on inquiry card. 


nore information 


“Dogleg”’ Tracer 


New “Profilometer Type GF 
Tracer,” for measuring surface rough- 
ness on internal tapers and shoulders 
and on other surfaces that can only 
be reached by a tracer with a dogleg 





yo 


1980 


beam, can also be used on any other 
internal or external surface where 
geometry of work permits and where 
part can be mounted with work sur- 
face approximately horizontal.—Mi- 
crometrical Mfg. Co., 345 S. Main St., 
Ann Arbor, Mich. 


For more information ¢ 


rcle 274 on inquiry card. 


Spacing Comparator 


New low-cost portable spacing com- 
parator can be operated by unskilled 
workers, checks spacing on flat and 


circular work or tools to within 0.0001 
in.; may be used as a portable lead 
comparator for inspecting threaded 
products. Range 1/16 in. to 5% in. 
Various points available such as: ball, 
cone, flat and special forms. Extra 
accessory equipment: standard or spe- 
cial master setting gage.—Jerpbak- 
Bayliss Co., Solon Road, Solon, Ohio. 
For more rcle 275 on 


MECHANICAL TESTING 


Creep-test Machines 


» information ¢ inquiry card. 


New 12,000-lb. testing machines for 
determining stress required to rupture 
specimens, as well as creep proper- 


4 


ties up to rupture, feature a new 
ball-seated loading clevis to free speci- 
men from bending moments which give 
erroneous results. Machines can be 
furnished ready to function, complete 
with integral electrical equipment, 
said to be an innovation. Also avail- 
able: electric furnace, lever leveler, 
hydraulic recoil absorber to prevent 
damage and noise, and motorized ele- 
vator to lift load from beam.—Riehle 
Testing Machines, Div. American Ma- 
chine & Metals, Inc., East Moline, Ill. 


For more information circle 276 on inquiry card, 





Vibration Exciter 


New “Model C-100,” said to be 
largest capacity electromagnetic shak- 
er in existence, now delivers up to 
12,500 lbs. force. Range 5 to 2000 


3346 


cps. New cooling system has been re- 
located. Shaker can be tipped for 
horizontal drive. Vibration isolators 
built into trunnions obviate need for 
special floor construction.—The MB 
Mfg. Co., Ine., New Haven, Conn. 

For more informatior rcle 277 on ‘ 


Vibration Analyzer 


New “Flash-Lok” portable strobo- 
scopic instrument for vibration and 
shock analysis utilizes a synchronized 
light source with excitation derived 


directly from electrically-driven  vi- 
bration equipment, or from an acceler- 
ometer attached to mechanical equip- 
ment. Light flashes may be locked 
exactly to vibration frequency, or may 
differ for “slow motion.”—York Div., 
Bendix Aviation Corp., York, Pa. 

For more information circle 278 on inquiry card 


“Table-top” Universal 
Testing Machine 
New 200-lb.-capacity “Electro- 
matic,” for tensile testing of fabrics, 
fine metal wire and other materials, 
also permits flexure and compression 





Electronic Associates Computation Center near Princeton, N. J. 


PRECISION ANALOG COMPUTERS coe 
rapidly and accurately solve complex 
engineering problems 


At the EA Computation Center you may solve 
complex problems in Applications Engineer- 
ing, Simulation, and Engineering Design by 
renting EA Analog Computation Equipment 
by the hour, week, or month, 


Scientists, engineers, and mathematicians exper- 
ienced in the use of analog computers are avail- 
able to assist in problem solution. 


PRECISION ANALOG COMPUTATION EQUIP- 
MENT IS ALSO AVAILABLE FOR PURCHASE. 


Throughout the design of this computing equip- 
ment the objective was to produce the most 
accurate, versatile and dependable equipment 
possible at a reasonable price. In achieving this 
end, many of the latest advances in the art have 
been incorporated which contribute to the super- 
iority of this equipment. 





L ee 


EA Precision Analog. 
If you state your interest, we will be glad to Computer, Type 16-31R 
send you applicable data. Write to Dept. 1A. 


Visit our boosh at the First international Automation Exposition in New York, Nov. 29 through Dec. 2. 


PRECISION ANALOG COMPUTING EQUIPMENT 
FOR SOLVING PROBLEMS IN DYNAMICS 


ELECTRONIC ):"""| ASSOCIATES 


LONG BRANCH ® NEW JERSEY 
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convert 


SELF-BALANCING 
POTENTIOMETERS TO 


digital 
read-out 


PRINTED TAPE © PUNCHED CARD 
PUNCHED TAPE 


Complete... Easy to Install... Reads 
from 0-1000; Accuracy +0.1%. A com- 
plete system kit for obtaining digital 
information from standard self-balanc- 
ing potentiometers. Easy to install, 
complete with all necessary hardware, 
this conversion does not affect the ac- 
curacy of the recording instrument, and 
no modification of the potentiometer is 
required. Readings can be taken while 
the recording pen is moving. 
Non-linear calibrations available for 
use with thermocouple applications. 


GIANNINI 
ENCODER 


lele} *] 4°] 
fete] I ithe eel. f 


Digitizes shaft posi 
tion. Binary or 
Decima 
Codes 


7, 
* e 
VIGNnnIni 


SALES ENGINEERING OFFICES: 
NEW YORK. N.Y.--880 FIFTH AVE. — JUDSON 6.7500 
LOS ANGELES, CALIFORNIA— RYAN 1.7152 


Laboratory Apparatus Division 
G. M. GIANNINI & CO., INC. 
PASADENA 1, CALIF. 
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NEW INSTRUMENTS 


tests to be made. Eight testing ranges 
(lowest 0.4 lb.) instantly available. 
In place of dial indicator, maker’s 
“XY Electronic Recorder” records load 
and specimen extension. Choice of 
strain magnifications from 0.5X to 
40X.—Tinius Olsen Testing Machine 





| Co., 1234 Easton Road, Willow Grove, 


circle 279 on inquiry card. 


ore information 


Humidity Cabinets 


New controlled 

‘relative humidity 

cabinets feature 

relative humidity 

controllable at 

any point from 

50 to 99 percent 

fand a dry-bulb 

temperature 

range from ambi- 

ent to plus 70 C. 

r High humidity 

‘ without condensa- 

tion on test speci- 

mens is accom- 

plished by exclusive counterflow air 

baffle-cooling coil arrangement. Rela- 

tive humidity controlled within 2 

percent at any point; dry-bulb tem- 

perature accurate to 1 deg. C. Four 

standard sizes from 1.4 to 10.0 cu. ft. 

capacity. 115-v.ac. operation is stand- 

ard.—Blue M Electric Co., 306-308 
W. 69th St., Chicago 21, Ill. 

ron nfort circle 283 on inquiry card 


f ore ation 


Concrete Tester 


New “Model LT- 

500,” said to be 

“the lowest-priced 

laboratory testing 

machine on the 

market,” will per- 

form an unusually 

wide variety of 

tests in conform- 

ance with ASTM 

and ACI specs; 

comprises a_ basic 

machine with five 

accessory groups, 

four of which may 

be purchased later: 

(1) for testing cyl- 

inders and cubes; 

(2) for testing 

building blocks; (3) for testing com- 

pression and modulus of rupture of 

brick by center-point loading; (4) for 

testing deflection and modulus of cast 

beams and lintels by third-point load- 

ing; (5) for testing 8x18-in. building 

units in tension (must be factory in- 

stalled) .—Forney’s Inc., Box 310, New 
Castle, Penna. 
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Strain-gage for Concrete 


New “SR-4 Valore Type” concrete 
embedment strain gage incorporates 
an “SR-4” gage with an effective 
length of 3 in., sealed in a brass en- 
velope 0.01 in. thick and 0.5 in. wide; 
over-all length 6 in. Leads are a 
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twisted pair of solid No. 20 conductor, 
Neoprene-insulated to % in. diam. and 
sealed with wax in an opened end of 
brass envelope. Two types of gage: 
One is self-temperature-compensated 
over range of 0-100 F.; the other is 
not so compensated.—Baldwin-Lima- 
Hamilton Corp., Philadelphia 42, Pa. 
For more information circle 282 on inquiry card. 


Strain-gage Bridge 


New “Model 18-200 Automatic 
Bridge-Balance & Calibrating Unit” 
accommodates 18 channels in same size 
chassis as 12-channel model with no 


feature sacrificed. Like its predeces- 
sor, it provides means of adjusting 
and matching any resistance-pickup 
or strain-gage bridge to any oscillo- 
graph galvanometer for direct record- 
ing.—B & F Instruments, Inc., 4732 
N. Broad St., Philadelphia 41, Pa. 


ore information circle 283 on inquiry card. 


Strain Gage Calibrator 


New “Type C” is for use with 1-, 
2-, and 4-active-arm pickups. By 
means of shunt and series resistors, 
a calibration is obtained directly in 


pressure, force, acceleration, ete. Cali- 
bration may be either by constant- 
current or constant-voltage method in 
which a factor of millivolts per volt 
of bridge voltage is obtained. Accu- 
racy of measurement 0.1 percent.— 
Allegany Instrument Co., 1000 Old- 
town Road, Cumberland, Md. 

F circle 284 on inquiry card 


nore information 


Hardness-test Kit 


New “portable hardness testing lab” 
weighs less than 15 lbs.; includes two 
7-oz. instruments: (1) for testing 
steel in hard range, with both Rock- 
well C and Brinell 3000-kg. equiva- 
lents; (2) non-ferrous, with Rockwell 
B and 500-kg. Brinell scales. All hard- 
ness values are read directly; no con- 
versions needed. Light-weight anvil 
is used for supporting small speci- 





ments and laboratory test blocks. No 
parts are too large to check with these 
instruments.—Peabody Industrial Co., 
2832 E. Gd. Blvd., Detroit, Mich. 

For more information circle 285 


Portable Hardness Testers 

New portable hardness testers for 
laboratory and production testing can 
test both inside and outside surfaces, 
are available in two sizes: ‘Model 
PHT-1” tests specimens up to 4% 


Rg rep cereal INSTRUMENT SERVO MOTORS 


Testers simply clamp onto specimens; 

employ standard Rockwell indentor 

~ re ee —_ a Designed for use on recording instruments where rapid accelera- 

dy anc J.- verte esting Ma- : $ ? ‘ 

chine ti Anneli Mudhtes & tion and deceleration are of primary importance. . 

Metals, Inc., East Moline, Il. DIEHL Instrument Servo Motors feature a novel construction 

For more information circle 286 on inquiry card with an integrally molded stator and housing. Liberal design 
: ror a characteristics are built-in so that long life can be expected even 
Small Spring Tester under severe ambient temperature conditions. 

Newly redesigned instrument is for While intended primarily for commercial use, these Servo motors 
testing ag ne i agrene — exten- meet pertinent JAN specifications for resistance to humidity, 
sion springs for loads and deflections. | H io 
General-purpose or occasional testing salt spray, fungus, shock and vibration. 


SPECIFICATIONS DIEHL NUMBER 
FPE21L-27-1 | FPE25L-92-1 








Output (Wotts) 5 
Frequency (Cycles) 60 
Poles 2 
Reference Phase (Volts) 115 
Control Phase (Volts) 115 
Reference Phase (Watts) 17 
Control Phase (Watts) 17 
Control Phase Impedance (Ohms) 575 
Locked Torque (Oz.-In.) , 5.5 
Theoretical Acceleration (Rad/sec.2) 19000 











Our engineering staff will gladly help you select the motors best suited 
| to your specific requirements. A request on your letterhead will bring you a 


- enh ama) copy of Technical Manual No. IN -1154 describing Diehl Servo Motors 
and high-quantity production testing and related equipment. 
can be done by setting tolerance mark- 
ers and automatic stops. Capacity a Other Available Components: 
1/64 oz. to 12% |lbs.—Carlson Co., 277 ’ D.C. SERVO SETS @ RESOLVERS 
eee ne: }_ MINIATURE PERMANENT MAGNET D.C. MOTORS 


For more information circle 287 Nn inquiry card 


Pulley Tester 
New type of machine tests all com- 
monly-used sizes of pulleys under vari- 
ous selected loads. A 3-hp. vari-drive 


Plant SOMERVILLE N ) 


For more information circle 69 on inquiry card. 
November 1954—Instruments & Automation—-Page 1751 





DIAMOND 


“UTILISCOPE” 


(WIRED TELEVISION) 


Yways a Sharp freture 
he tPafe Mie 


sf] 


Press operator 
SEES scrap he 
just baled being 
loaded into gon 
dola outside 
building 


Operators don’t have to do any tuning, adjusting or 
“fiddling” with the Diamond “Utiliscope”. Once 
installed and adjusted, it stays tuned . . . always 
gives a sharp picture that stays sharp when you 
flip the switch. 


Rugged too . . . it can stand rough handling, dirt, 
heat, vibration and neglect. Installations in steel 
mills, power plants, arsenals, railroad yards, auto- 
mobile plants, etc. have proved that. 


Have you an operation that needs to be watched: 
but which is too expensive, remote, inaccessible, or 
dangerous to observe di- 
rectly? Send for the new 
“Utiliscope” Bulletin No 
1136. Use the coupon now. 


6945 


DIAMOND Powe 

R 
LANCASTER, OHIO ~— 
Please send m 
new Bulletin an On @ copy of 


rs 136 sho 

ia M win 

being used to cat ag Mted. Television rs 
4nd promote safety. 5, Improve operations 


—— eee 
ec 
nee eheteiaeteneisg 


ALTY Corp. 


ut obligati 


Name 


Address 


DIAMOND POWER SPECIALTY CORP. 
FIRST IN INDUSTRIAL TELEVISION 
Gwe ee 2 Oe e eee eee 
FRICES IN. 39 PRINCIPAL CITIES 
{ Spe ty Limited Winds« 
1903, Diamond has Manvtactured 


Quality Equipment for Industry 
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Page 1752. Instruments & Automation 


NEW INSTRUMENTS 





motor, operating from 260 to 780 rpm., 
drives a Scotch crosshead mechanism 
which, through a system of cabling, 
keeps pulleys under test in constant 
motion. Equipped with an oven, ma- 
chine is capable of testing 12 pulleys 
simultaneously, two of them at tem- 
peratures up to 800 F. Height 7 ft., 
width 8 ft. 8 in.—Asch Equipment 
Co., 642 Keowee St., Dayton 4, Ohio. 
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Balancing Machine 


New Vertical Static Balancing Ma- 
chine checks up to 240 or more parts 
per hour; operates on “go-no go” 


principle. Signal lights are controlled 
by a separate unit which can be set 
for any desired tolerance of unbalance. 
Machine can also be operated as a 
standard static balancing machine.— 
Tinius Olsen Testing Machine Co., 
Balancing Dep't, 4059 Easton Road, 
Willow Grove, Pa. 


For more informat 


Voltage Coefficient 
Test Set 
New test set provides a rapid and 
reliable measurement of voltage co- 
efficient for composition resistors; is 
useful in study of resistor materials 
and geometry, contact behavior, and 
semiconductor phenomena; can be 


€ 289 on inquiry card 


| used for inspection and quality con- 


Vol. 27 


precision resolvers 
A174 3 


400~ servo motors 


SIZES 11, 15, 18 


brushless induction 


potentiometers 
SIZE 15 


RELIABLE 
AND STABLE 
PERFORMANCE 
. 
servo components, 
instruments, 
‘ *synchros 


Let us quote on your 
detailed requirements. 


merican Electronic Mfg. Inc. 


9503 W. JEFFERSON BLVD., CULVER CITY, CALIF. 
TELEPHONE: TExas 0-547! 
mation circle 71 ; 





trol of components. Operating prin- 
ciple: non-ohmic nature of a material 
or resistor (i.e., voltage coefficient), 
will result in generation of current 
harmonics when an alternating volt- 
age is applied. Temperature nonline- 
arities are thus separated from volt- 
age nonlinearities and component can 
be tested up to rated power dissipation 
conditions, if desired.—Brunswick In- 
struments, P. O. Box 813, New Bruns- 
wick, N. J. 
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Thermostated Jig for 
Breakdown Testing 

New oven testing jib meets ASTM 
D-69-48T, ASTM D-119-48T or MIL- 
I-7798; is for use with “Model PA-5 
Breakdown Tester” for high-voltage 
testing of electrical tapes, insulation 
and dielectrics at temperatures from 
room to 200° F. (higher temperature 
ranges on special order). Interlock- 
ing switches give complete safety for 
operating personnel.—Industrial In- 
struments, Inc., 89 Commerce Road, 
Cedar Grove, N. J. 
For more information rcle 2919 on inquiry card 


Earth Resistivity Tester 


New “Model 274 Vibroground” per- 
mits exploration of the earth’s sub- 
strata by electrical resistivity meth- 


ods to greater depths than heretofore 
possible with a small self-contained 
instrument. It uses four-electrode a-c. 
fall-of-potential method and reads re- 
sistance directly on a large dial-type 
potentiometer calibrated to accuracy 
of 1 percent of full scale-—Associated 
Research, Inc., 3766 W. Belmont Ave., 
Chicago, Ill. 

For more information circle 292 on inquiry card. 


ELECTRICAL 
INSTRUMENTS 


Electrometer 
New low-cost 
electrometer is 
basically a d-c. 
vacuum-tube type 
micromicroam- 
meter whose cur- 
rent-measuring 
range is from 10°” 
to 10%, Weight 
4% or 6 lbs. (bat- 
tery- or line-op- 
erated model). 
Seale divisions 0 
to 1 with subdi- 
: visions 0.2, 0.4, 
0.6 and 0.8. Thus, readings become 
simple multiplication (reading times 
range-switch setting). Other controls 
are a calibration button and a zero- 
set knob. Test leads are affixed to two 
of three posts, middle post being a 


04 
\? 


problems” 


AUTOMATIC 
RESET TIMER 


Opens or closes circuits for intervals of sec- 
onds or hours, recycling immediately or 
holding a circuit for a fixed interval before 
recycling. Stock models available with fixed 
or adjustable settings. In case of current 
interruption unit will recycle or hold posi- 
tion and recycle with return of current. 


SEQUENCE TIMER 


Engineered to meet requirements for the 
individual timing of a series of operations. 
All circuits are 15 amp., have positive quick 
make and break pure silver contacts. Fric- 
tion clutch between cam shaft and motor 
gear train may be manually adjusted at any 
time desired. Automatic Sequence Timers 
may be supplied in SPST or SPDT ... are 
carefully engineered to meet exacting speci- 
fications. 


CYCLE MASTER 


This low-cost Automatic Time Switch can 
be set for as many as 48 ON and OFF oper- 
ations per revolution of the dial. Unit has 
a 15 minute minimum ON or OFF interval 
on 24 hour cycle unit... 7% minute interval 
on 12 hour cycle models and as little as 
3714 second intervals on 1 hour cycling 
models. All models will control up to 48 
ON and OFF operations during cycle. 
Available with Sunday and holiday cutout 
in 10 or 20 amp. capacity ... four to eight 
terminal panel. 





ENGINEERED RELAYS 


AEMCO also manufactures a complete line of qual- 
ity relays... open and sealed type, midgets and 
miniatures ... plug-in base or specialized mount- 
ings.. 
coil combinations. AEMCO Relays exceed specs 
...military or industrial! Specialized units engineered 
and manufactured to meet particular requirements 
and specifications. 


. an almost limitless variety of spring and 








Why not write us today? The services of ovr 
skilled engineering staff are at your disposal. 





ha 








of three posts, middle post being a ulomalie Leevkic MEG. CO. 


uring insulation and capacitor current 
ica; cardalbe ik donde aoa 58 STATE STREET - MANKATO, MINN. 
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Viking 
miniature 
connectors 


DESIGNED FOR 
LONG. RELIABLE 


SERVICE LIFE 


\ 


VIKING circular types. 
Positive polarization and 
shielding. Simple locking 
device mates units against 
vibration. One to four con- 
tacts on small units—5 to 
9 on large units. 


VIKING printed circuit 
receptacle. increases your 
circuits—unit shown has 
20 contacts, and is inter- 
changeable with 18-contact 
types. Extremely strong 
contacts, plerced or un- 
pierced. 


Hermetic sealing 
is available on the circu- 
lar and rectangular series. 
Write for literature on 
these or the complete line 
of VIKING connectors. 


IKING 


a eth ie 


NEW INSTRUMENTS 


ing semi-conductors; ion-chamber, 
photocell and vacuum type grid cur- 
rents; currents in mass spectrometers; 
ete.—Electro Nuclear Corp., Harvey 
Building, West Palm Beach, Florida. 
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Six-channel ’Scope 


New “Model H- 

62,” for automat- 

ic analysis of dy- 

namic stress and 

strain, is basical- 

ly a_ six-channel 

oscilloscope; can 

display simulta- 

neously up to six 

stresses or strains 

on face of a single 

CRT. Pickups 

may be either 

strain-gage type 

or high-imped- 

ance piezoelectric, 

etc. Unique fea- 

ture is novel se- 

quence timer: af- 

ter set-up it reduces operation to push- 

button automation. Amplifiers are d-c. 

coupled, balanced; provide for either 

single-ended or differential input; are 

equipped with adjustments for drift 

correction, internal gain, and balance. 

Band width is from d.c. to 200 ke. 

down 30 percent. Maximum gain is 

adjustable to 500 microvolts/inch. A 

step attenuator provides 36 db of at- 

tenuation in 6-db steps.—Electronic 

Tube Corp., 1200 E. Mermaid Lane, 
Philadelphia 18, Pa. 
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Multichannel Oscillograph 


New “700C” for dynamic data re- 
cording is available in two models; 
“708C” which records up to 36 chan- 
nels on 8-in. media; “712C” which 
provides up to 60 channels using 12-in. 


media. Record speeds from 0.03 ips. to 
144 ips. availabe through rapid change 
gears. Any one of four record speeds 
(with automatic recording intensity 
control) may be selected from oper- 
ating panel while a record is in prog- 
ress. This permits “jump speeds” hav- 
ing 2:1, 4:1, and 8:1 ranges. New 
optical system provides ample intens- 
ity for highest writing speeds. Provi- 
sion is made for operation of same 
instrument from 28 v.dc., 115-v. 60- 


HARD WORK 
WANTED! 


magnetic fluid clutch 
recording milliammeter 


If you must make SENSI- 
TIVE RECORDINGS under 
ADVERSE CONDITIONS, 
the Texas Instruments field- 
proven Dual Recording Milli- 
ammeter was designed with 
you in mind. It is a durable, 
ink-writing, accurate recorder 
with two independent chan- 
nels and four selective chart 
speeds...all in a 15% lb, 
portable instrument. 


MAGNETIC FLUID 
CLUTCH meter movements 
make possible a sensitivity of 
0.45 inch per 100 microamps 
combined with adherence to_ 
rigid military aircraft require- 
ments for shock, vibration, 
explosion, and humidity resist- 
ance. High resultant torque 
permits the startling reduction 
in recorder size and weight 
and creates a new degree of 
independence from shock, vi- 
bration and pen drag. 


° write today 
for bulletin 


DL-C 400! 


TEXAS INSTRUMENTS 


'NCORPORATED 


6000 LEMMON AVE, DALLAS 9, TEXAS 


cps., or 115-v. 400-cps.—Heiland Div., 
Minneapolis-Honeywell, 130 East Fifth 
Ave., Denver, Colo. 

For more information circle 298 on inquiry card. 
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CR Oscillograph 


New “CR-I” cathode-ray oscillo- 
graph provides continuous, time-syn- 
chronized records of up to 16 separate 
phenomena at frequencies as great as 


3207 > 
50,000 cps. All channels are recorded 


simultaneously on 8-in.-wide photo- | 


graphic paper at chart speeds of 3 to 
400 ips. By means of integral single- 
sweep circuits, instrument’s eight 
dual-gun c-r. tubes may also be di- 
rectly photographed to provide simul- 
taneous record of 16 phenomena at 
frequencies as high as 250,000 cps. 
—Wm. Miller Instruments, Inc., 325 
N. Halstead Ave., Pasadena 8, Calif. 





For more information rcle 296 on inquiry card. | 
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High-speed Oscillograph 
3167 








High-speed Mi- 
crooscillograph” 
features propor- 
tionally higher 
cut-off frequency 
for a_ traveling- 
wave deflection 
system, through 
micro-electron-op- 


simultaneous phe- 
nomena at fre- 
quencies up to 
10,000 Mc.; yields 


i tion on phenome- 
na occurring in time intervals of 0.01 
to 0.0001 usec. Electron beams are 
focused to writing spots of 0.01-mm. 
diameter by an electromagnetic lens 
in which coil current is regulated to 
better than 0.05 percent. Oscillograms 


are thus reduced in size by a factor | 


of 100 compared to normal-size records 
with a trace width of 1 mm. Plate di- 
mensions permit 27 oscillograms on a 
single plate with no overlapping, and 
enlargements up to 100 diameters.— 
Dep’t KP, Central Research Labora- 
tories, Inc., Red Wing, Minn. 
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Ground Detector-alarm 


New “Brunt Ground Detector and | 


Alarm” warns of accidental grounds 
as soon as they occur on power lines. 
When this happens: (1) One of in- 
strument’s three phase indicator lights 
dims or goes out and the other two 
brighten; (2) simultaneously, red 
warning light flashes steadily at about 
20 times a minute and a relay actu- 


New “Model 2 | 


tical technique; | ! 
is suitable for | 
single-sweep re- | 
cording of three | 


detailed informa- | 

















= 


et opamp 























MICROBAROGRAPH 


BY 


end” Fries 


RECORDS BAROMETRIC PRESSURES MAGNIFIED 2% TIMES 


What’s the pressure been? What is it now? What is the trend? 


The whole story is inked for all to see . . . right on the chart 
of the Bendix*-Friez Microbarograph. Here clearly and pre- 
cisely are shown the highs and the lows of pressure which pass 
the area .. . these control our weather. 


Producing, as it does, an expanded graph of atmospheric 
pressure, it registers minute changes on a scale of two and 
one-half inches of chart to one inch of mercury. 


Thus, the Microbarograph finds favor with the hurried 
forecaster .. . the lines are so crisp and clean and so easy to read. 


The research meteorologist refers to the Microbarograph 
reference charts as of valuable assist’.nce in compiling means 
and extremes of weather gone by. 


To order, ask for model #790. Specify approximate eleva- 
tion above sea level. Recording periods daily, 4-day or weekly. 


Please specify which you prefer. *Reg. U. 5. Pat. Off 





FRIEZ INSTRUMENT DIVISION OF BENDIX AVIATION CORPORATION 
1408 TAYLOR AVENUE e BALTIMORE 4, MARYLAND 


Export Sales: Bendix International Division, 205 E. 42 St., N. Y. 17, N. Y., U.S.A. 
Fer more Information circle 78 on inquiry card. 
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NEW 





INSTRUMENTS 





MINIATY Ritine 


YOUR EQUIPMENTS 
Specify SIMPLEST, MOST COMPACT 


AMPERITE 
peELAY RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 





ates a bell or horn; (3) these signals 
continue until someone pushes reset 
button; then (4) audible signal is 
stilled and red warning light changes 
from flashing to steady remaining lit 
until ground is cleared. (5) After the 
ground is cleared, red light goes out 
and three phase indicator lights will 
resume their normal brightness. 

| Parr Mfg. Corp., 44 Austin St., New 

ark 5, N. J. 



























e 298 


Polar Recorder 







New “Speedomax Polar Recorder” 
automatically plots input as a function 
of angular displacement. Pen can 









Provide delays ranging from 2 to 120 seconds. 

@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

@ Hermetically sealed. Not affected by altitude, mois- 
ture, or other climate changes. 

@ Circuits: SPST only—normally open or normally 
closed 

Amperite Thermostatic Delay Reiays are compen- 

sated for ambient temperature changes from —55” to 

-+-70°C. Heaters consume approximately 2 W. and may 

be operated continuously. The units are most compact, 

rugged, explosion-proof, long-lived, and — inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin Miniature. 


STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 

















Mm Perit 
DELAY | 




















travel across 5-in. radius in less than 
2 seconds. As antenna (or other ele- 
ment) is rotated, balancing motor ro- 
tates chart in step: positional accu- 
racy better than % of a degree; maxi- 
mum speed 60 deg. per second.—Leeds 
| & Northrup Co., 4934 Stenton Ave., 
| Philadelphia 44, Penna. 
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’ Amperite Regulators are designed to keep the 
current in a circuit auvfomatically regulated at 
a definite value (for example, 0.5 amp). 

@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 

@ Hermetically sealed, light, compact, and most inexpensive. 
















Circuit Analyzer 
New “Multirange Power Meter” for 

ABPERITS | industrial service (first of its kind to 
r appear in U. S.; Swiss-made) meas- 
ures alternating voltages up to 600, 
















Maximum Wattage Dissipation: T6%2L—SW. T9—10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to -+-90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


AMPERITE 


* 7?-\ 
ri \ 








cert: CO. Inc., 561 Broadway, New York 12, N.Y. 
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a.c. to 1500 amps., active and reactive 
power up to 900 kw., power factor, 
and frequency from 40 to 60 eps. 
Accuracy is 1.5 percent on all ranges. 
Instrument weighs 13 lbs.; comes in 
oak carrying case.—Physics Research 
Laboratories Ine., 507 Hempstead 
Turnpike, W est He mpstead, ee 

rcle 300 on inquiry card 


For more information c 


Extended-range Recorder 


New design of maker’s “ElectroniK” 
strip chart recorder couples a single 
scale with automatic range extension, 
extending measuring range by five 
equal suppression steps. Minimum 
span is 2.2 millivolts. Four additional 
2-mv. suppression steps are automat- 
ically switched into or out of measur- 
ing circuit to meet varying require- 
ments. Thus, a total minimum range 
of 10.2 mv. is provided.—/ndustrial 
Div., Minneapolis-Honeywell Regula- 
tor Co., veseceenigaesien 44, Pa. 

For more ir mation circle 301 on ir quiry 


Calorimetric Wattmeter 


New “Model L- 

20” gives better 

than 5 percent ac- 

curacy in power 

measurements 

from 10 mw. to 

10 watts over 

whole frequency 

range from de. to 

10 kMe. Input 

vswr. less than 

1.1 full range; 

response time less 

than 1 minute at 

10 mw. or 5 sec- 

onds at 10 watts. True average power 

is indicated, regardless of type of 

modulation.—Alto Scientific Co., 3404 
Cowper St., Palo Alto, Calif. 
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Hook-on Volt-ammeter 


New “AK-4” wide-range pocket- 
size 60-cps. a-c. volt-ammeter includes 
150/300/750 volt ranges and 10/30/- 


3183 


100/300/800 amperes ranges with 
automatic scale change; also pointer 
stop mechanism. Safety voltage leads 
are connected into recessed terminals 
for protection of operator.—Instru- 
ment Dep’t, General Electric Co., West 
Lynn 3, Mass. 
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Frequency Meter 


New “Type 410A Direct-Reading 
Frequency Meter” features a resonant 
cavity of high Q that provides con- 
venience of direct reading with pre- 
cision, and economy of full waveguide 


Is your problem 
precision calibration 
of rate gyros 
in large quantities ? 


Interior view: 
Genisco Rate-of-Turn 
-* Table, Medel C181. 


“These features assure fast, 
accurate test data! 


hn Infinitely variable table speed from 
“0,01 to 1200° per second. 
mar Constancy of angular velocity with- 
eh AAW 0.1%, including wow and drift, 
e at any rate setting. 
a, @ Special ball-disc integrator drive 
‘ i ceeliminates backlash and minute ro- 
~ M4ational irregularities. 
“» @ Unique, synchronous motor has large 
. diameter rotor with high polar iner- 
px tla; gives extremely smooth opera- 
ik tion at all table rates. 
© Up fo 8 instruments (total weight 100 
‘4bs,) can be tested simultaneously 
4 | without affecting accuracy. 
“4 * Electrodynamic braking permits 
“wiz equick adjustments to instruments 
being tested. 
+, © Repeat accuracies within 0.2% same 
> direction; 0.5% opposite direction. 
@ Simple controls enable inexperi- 
_ss@nced operator to become proficient 
Asin few minutes! 
s Large expanded scale is easily read; 
> “greduces Operator error. 
@ Noise levels belov 2 millivolts per 


fly in 20 se 
ie may be ame up to 35° 


for earth's latitude ot 


Read how Genisco Rate-of-Turn 

Tables are solving the problem for 

American Gyro Corporation 
American Gyro designs and manufac- 
tures rate gyros for use in guided missile 
control systems and high speed jet air- 
craft. As production of these precision 
instruments increased, quick, accurate 
testing of large quantities became a 
major problem. After an unsuccessful 
attempt to solve the problem with a 
custom-made, gear-type mac hine, they 
turned to Genisco Rate-of-Turn Tables. 
The first machine was installed in May, 
1953. Its use proved so successful that 
a second machine was added in No- 
vember, 1953, as production further 
increased. Both machines are now oper- 
ating 18 hours a day, 6 days a week. 
In over six months of operation, down- 
time due to non-routine maintenance 
has been less than 3 hours on both 
machines! 
This performance is not unusual! 


Most all major gyro manufacturers are 
using the Genisco Rate-of-Turn Tables 
with similar results. Its rugged construc- 
tion, simple foolproof operation, precise 
repeating accuracy, and versatile 
mounting facilities were designed spe- 
cifically for fast, accurate, production- 
line testing. 

If your problem is laboratory or pro- 
Feitinn ins calibration and evaluation 
of rate gyros in any quantity, write for 
comple‘e data today. Genisco Incorpo- 
rated, 2233 Federal Avenue, Los 
Angeles 64, California. 


NEW PRECISION STROBE 
UNIT NOW AVAILABLE! 


Provides constant frequency 
source for monitoring rotation 


rates; accurate to 0.001%! 


INCORPORATED 


For more information circle 77 on inquiry card 
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a 


measurement 
and control 


GORDON 
XACILINE 


Controls tempera- 

ture automatically 

within a fraction of 

a degree in any heat proc- 

ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 
cording pyrometer controller 
—regardless of age. 


GORDON 
XAC}EMP 


Hand Pyrometer 








A quality-built, conven- 

ient instrument for quick, 
accurate temperature read- 
ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 


GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon's own plant 

to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications, 


Full Particulars on Request 


fete): lo) Fh 
** SERVICE:*> 


CLAUD S. GORDON CO. 


Manufacturers * Engineers ¢ Distributors 
Temperoture Control Instruments e Thermocouples & 
Accessories @ Industrial Furnoces & Ovens e Metal- 

lurgical Testing Machines 
Dept. 21 © 3000 South Wallace St., Chicage 16, til. 
Dept. 2! ¢ 2035 Hamil ‘ U 





We i re 
For more information circle 78 on inquiry card. 
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3313 


frequency operation. At room tem- 
perature, frequency is indicated to an 
accuracy of 0.08 percent. Q is approx. 
10,000 for a frequency meter with 
10-kMec. mean frequency. Three mod- 
els available; from-stock to 3-week 
delivery.—Electronics & X-Ray Div. 
F-R Machine Works, Inc., 26-12 Bor- 
ough Place, Woodside 77, N. Y 

le 304 on inquiry card. 


For more information cir 


ELECTRICAL-INSTRUMENT 
ACCESSORIES 


Frequency Crystal 


New “JK-G3” high-sta- 
bility “Glasline” crystal is 
smaller than a thumbnail, 
offers a high Q for maxi- 
mum performance, mini- 
mum aging drift; is avail- 
able in frequency range 
from 10 to 100 Mc. Vacuum 
sealing in glass provides 
protection against shock 

and contamination and prevents risk 
of wiring shorts in compact assem- 
blies—James Knights Co., Sandwich, 
Il. 


For more information « 


rcle 305 on inquiry card 


High-voltage Probe 


High Voltage 
high-vlotage 


“Universal 
permits safe, 


New 
Probe” 


measurements up to 30 or 60 kilovolts 
to be made with any VTVM, multi- 
meter, or voltmeter having 10,000 
ohms-per-volt or more.—Boland & 
Boyce, Inc., 236 Washington Ave., 
Belleville 9, N. J. 

For more information circle 306 on inquiry card 


Random Noise Sources 


New “Microwave Mega-Nodes” with 
new gas tubes are added to those 
which employ fluorescent tubes. New 
tubes have approx. zero temperature 
coefficient. Eight sizes, with frequency 
ranges from 1200-1400-Mc. to 18-26- 
kMc. Accuracy 0.25 db; noise output 
15.8 db.—Kay Electric Co., Pine 
Brook, N. J. 


For more information circle 307 en inquiry card. 
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Ten-channel CRO Switch 


New multiplexer enables up to ten 
synchronized sweeps to be thrown at 
one time on screen of a _ single-gun 
oscilloscope. Basically, it is an ultra- 
high-speed electronic switch 


built 


3276 si 
around maker’s beam-switching tube. 
It combines up to ten input wave- 
forms in a single sequenced wave 
train, then electronically chops train 
into ten separate sweeps positioned 
vertically on single-gun ’scope screen. 
Among uses: (1) strain gage analy- 
sis, (2) TV receiver design, (3) medi- 
cal electronics. Front panel controls 
for each input amplifier permit user 
to vary d-c. level of each wave-form 
and thus position them at will down 
face of ’scope.—Electronic Instru- 
ments Div., Burroughs Corp., 1209 
Vine St., Philadelphia, Pa. 


For more information circle 308 on inquiry card 


Twelve-channel CRO Switch 


New “Model 19” 12-channel elec- 
tronic switch permits displaying 12 
separate signals on a conventional 
single-channel cathode-ray tube, is de- 
signed to work into any commercially- 
available ’scope having provisions for 


3282, 


Z-axis blanking. Instrument consists 
of 12 individual d-c. amplifiers gated 
sequentially by a ring oscillator. Each 
gate is open about 25 microseconds at 
a sampling rate of 2300 cps. Gated 
amplifiers, being d.c., have a band- 
pass from d.c. to about 100 ke. Thus, 
highest frequency which can be dis- 
played is limited only by sampling 
rate. Each base line may be individu- 
ally positioned on screen. Instrument 
operates from 110-v. 60-cps. source. 

Century Geophysical Corp., 1333 
North Utica, Tulsa, Okla. 


For more information circle 309 on inquiry card 


Coax Adapter Kit for 
Impedance Bridge 
New “Type 515-A Co-Ax Adapter 
Kit,’ when installed on maker’s “Type 
250-A RX Meter” wide-range VHF 
impedance bridge, provides a direct 





Type N coaxial connection to bridge 
for continuous operation between 500 
ke. and 250 Mc. “Type 516-A Termina- 
tion Assembly,” which is included in 
kit, is also available separately.— 
Boonton Radio Corp., ROOneOn, N. J. 


For more information circle 310 on inquiry card. 


Variable Transformers 


New “Types M-2 and M-5 VARIAC” 
autotransformers meet 350-to-1200- 
cps. aeronautical and marine require- 
ments; have also been ruggedized un- 





der MIL-T-945-A; are furnished with 
“Duratrak” contact surface; are rated 
at 2 and 5 amps. respectively; output 
range 0-115 or 0-135 volts depending 
on connections.—General Radio Co., 
275 Massachusetts Ave., Cambridge 
39, Mass. 


For more information rcle 319 on inquiry card. 


Variable Transformer 


New “Adjust-A-Volt 100BU” vari- 
able transformer for 50-100-150-watt 
loads is easily installed in back-of- 
panel position; is a toroidally-wound, 
hydrogen-annealed autotransformer; 





steplessly delivers any output voltage 
from 0 to above line voltage with 
no waveform § distortion.—Standard 
Electrical Products Co., 2240 E. Third 
Street, Dayton, Ohio. 


For more information circle 312 0. inquiry card. 


Line-voltage Regulators 


New a-c. line voltage regulators, 
offered in five popular ratings, feature 
extreme efficiency of self-saturating 
circuit designed for low output im- 
pedance which permits transient over- 
loading without undue loss of regu- 
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Technical Man 





MANOMETER ACCURACY 


* gk cand “eee importa nt, 


in dust 
collection” 
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Aeroturn DustCollectors man- 
ufactured by Turner and Haws 
Engineering Co., Inc., West 
Roxbury, Massachusetts, are 
equipped with two Meriam 
Manometers, as illustrated, to 


s-. i¢ ; e > 
. | ’ indicate. pressure 
Os 
\J 


Each Standard Model of Aeroturn Dust Collectors 
has been equipped with two Meriam Manometers 
for the past six years. One indicates—in inches 
of water—the pressure loss of the filter medium. 
The other—in inches of mercury—indicates out- 
put pressure of a positive displacement type of 
blower. The blower supplies air for an automatic 
filter cleaning apparatus. 

“Meriam Manometers provide an economical, ac- 
curate and dependable means of showing pressure 
information which is of great importance in the 
operation of our dust collectors,” say Turner and 
Haws Engineering Co., Inc. 

If you have a pressure problem call your MIT* 
Man, or write us. We make instruments that are 
primary standards for indicating pressure or flow 
of liquids and gases. 


THE MERIAM INSTRUMENT CO. . 10958 mavison AVE. + CLEVELAND 2, OHIO 


Western Division: 4760 E. Olympic Boulevard, Los Angeles 22, Calif. 








In Canada: Peacock Bros., Lid., Montreal 


MERIAM ‘ 


Opstiument 


ESTABLISHED 1911 
















—— 





OF PRESSURES, VACUUMS AND AND FLOWS OF LIQUIDS AND GASES 


la A Nn a ln A ce li eee te ln ae i ce, 
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lation. Control section is basically a 
magnetic amplifier with a cold-cathode 
tube voltage reference. An alternate 


OOOT ti | tube is ever-ready as a standby; test 
| switches permit routine checks of both 
e | tubes.—Power Equipment Co., 55 An- 
tionette St., Detroit, Mich. 
For more information circle 313 on inquiry card 
COORDINATE MEASUREMENTS CAN Double Pulse Generator 
BE MADE DIRECT ON THE New “Model 2140A” provides low 
source impedance, fast rise time, vari- 
b 
Crawertme4’ TOOLMAKER'S MICROSCOPE 


able separation width, amplitude, and 
Using Full 2" Precision Screws 








This and the following features make 
the Toolmakers’ Microscope an almost 
indispensable instrument in your shop 
or laboratory. 











Range 2 x 4 inches © 
360° Stage Rotation ep 


Reading to | minute y men tees 
¥ ‘ . ; cn ng * 


Protractor Circle 
Range 360° polarity pulse pairs. All parameters 
* e of each pulse are independent and 
Reading to | minute pulses may be superimposed or sep- 
> pt ge ag arated in time. Rise time of either 
Magnification 30X pulse is 0.02 usec. with variable ampli- 
<i , tude of either polarity to at least 50 
Stage Motion Pay, [- } v. from an internal impedance of 50 
By 2 inches ee — a ohms.—Electro-Pulse, Inc., 11811 Ma- 
Precision Screws , v 5 ’ jor St., Culver City, Calif. 
- For more nformation circle 314 on inquiry card 


Column Tilt 8° : _ . 
For Helix Measurement ee SSB Filter 


a ane , New “S-16000” upper single side 
Rugged Construction band filter (companion to “S-15000’’) 
for Many Years of | utilizes toroidal coils instead of crystal 
Dependable Accurate Service | elements; is fixed-tuned and hermeti- 

as z cally-sealed; requires no adjustment. 

For a completely illustrated book listing detailed specifications — Se ae case ag Pore sew ery 

* ° 0ssible to provide é row-D x 

and accessories request Bulletin 147-50. = tes cut-off response which insures 

maximal intelligibility and maximal 

signal strength.—Burnell & Co., Inc., 

Dept. Al, 45 Warburton Avenue, 
Yonkers, N. Y 


THE GAERTNER SCIENTIFIC CORPORATION kinase re Ce, aOR aa a 
1211 Wrightwood Avenue ® Chicago 14, Illinois | MPLIFIERS 


Measurement Amplifier 


cle 8 on inquiry card New “Model 60 Video Probe Ampli- 
fier” facilitates circuit examination 
with all types of ’scopes without load- 
ing, detuning or other adverse ef- 


D. = POWER SUPPLY ua | fects; ’scopes may be used at full gain 


| for accurate observation of small sig- 
EXPLOSION-PROOF—PANEL MOUNTING nals. Amplifier has uniform frequency 
; x Se : si) response from 5 cps. to 12 Me. within 
The Model 6070 D.C. Power Supply provides ; : a 3 db (equal to or greater than that of 
a filtered, adjustable D.C. output of 0-30 volts 
at 5 amperes when used with an I.L.S. Model 











6100 explosion-proof Powerstat and isolation step- 
down transformer. Voltmeter, ammeter, and fuse 


are provided and all units are removable from MODEL 6070 


the front of the panel. 
3 INSTRUMENT SERVICE 


10701 BRIGGS RD. CLEVELAND 11, OHIO 
TELEPHONE WINTON 1-5168 
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most ’scopes); also serves as general- 
purpose amplifier with gain of 40X 
and more than 12 volts peak-to-peak 
output.—-Donner Scientific Co., 2829 
7th St., Berkeley 10, Calif. 

For more inforr e 316 on inauir 


rmatior r 


D-c. Amplifier 


New “Model 220” has frequency 
response from d.c. to 20 ke; is for 
use with cathode-ray oscillographs in 
strain gage work. Gain 1500. Com- 


INVERTER AMPLIFIER <-_ 


* 


3255 
pletely self-contained with its own 
power unit. Noise level 3% micro- 
volts rms.—Allegany Instrument Co., 
Inc., 1000 Oldtown Rd, Cumberland, 
Md. 
For mor 


nformat 


€ 317 on inquiry card 
Indicating Amplifier 


New “Model 2HLA-3” measures d-c. 
signals as small as 2x10! watt; 
utilizes maker’s “Second-Harmonic 
Magnetic Converter” as input stage 
to avoid limitations of usual vibrator- 


type converters and achieve stability. 
Frequency response flat to greater 
than 20 eps. on all five ranges; suffi- 
cient power output to drive penmotor 
or galvanometer recorders. Gain, lin- 
earity, and drift are unaffected by 
variations in line voltage or tube 
characteristics —Doelcam Corp., 1400 
Soldiers Field Rd., Boston 35, Mass. 
rcle 318 on inquiry card 


POWER SUPPLIES 
Mag-amp-reg. Supply 


For more information 


New “Model MA65” magnetic am- 
plifier d-c. supply is designed for tele- 
phone and telegraph systems, etx., 


3382. 
where utmost reliability is required. 
Input 105-125 vac., single phase, 60 
cps.; output 6 vde., adjustable plus 


ANEW more reliable 


air conditioning method 


ASSEMBLING ELECTRONIC PARTS 


@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool- 
ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set- 
tings, or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 
no solids, salts or solutions to 


be handled. 


MOST COMPACT. It does a 
very large amount of work in 
a small space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 
fy) ic needs no summer re-heat. 


ai 


with exact 
moisture control 


FOR 
YOUR PROCESS 
OR PROTECTION 


FOR 
TESTING PRODUCTS 
OR MATERIALS 
AT ANY TIME OF 
THE YEA 


be: LAE: 
DRYING INDUSTRIAL MATERIAI 


Write for Bulletins 112 and 122 


NIAGARA BLOWER COMPANY 


DEPT. IN, 


405 LEXINGTON AVE. 


NEW YORK 17, N. Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 
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W. S. Rockwell double butterfly 
valve, linked to a single motor 
operator so that blades oscillate 
to provide alternate flow from 
25% minimum to 75% maximum, 
in a metered sewage digestion 
process. 


W. S. Rockwell 6” alloy steel but- 
terfly valve to handle high tem- 
perature gases; fitted with an 
air motor and arranged to open 
on air failure in operator. 


W. S. Rockwell proportioning valve for line 
carrying abrasive-laden fluids; controlled 
by air diaphragm operator. 


W. 5S. Rockwell “Strate-Line” 
Flow Valve to provide uniform, 
positive oil flow directly propor- 
tional to the numbers on the 
calibrated dial. 


These are examples of the many butterfly, slide 
and special valve types, Rockwell-designed and 
built, for industrial applications. What's your 
problem? 
W. S&S. ROCKWELL COMPANY 
LVE . t A i AUTOMATIC VALVE‘ 


BUTTERFLY. VALY 


2644 ELIOT STREEY ec FAIRFIELD, CONN. 
Seles Representatives in Principal Cities 
For more information circle 83 on inquiry card 
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and minus 10 percent; load range 0-5 
amps.; regulation accuracy 1 percent 
for any combination of line and load 
conditions.—Sorensen & Co., Inc., 375 
Fairfield Ave., Stamford, Conn. 

For more information circle 319 on inquiry 





Dual Power Supply 


New “Model D3-150-L” is dual ver- 
sion of “Model 3-150-L.” Cost is said 
to be comparable to what customer 


3293 


would have to pay if he purchased 
components separately. Seven differ- 
ent outputs include a completely iso- 
lated output from each side, provid- 
ing each half with an output from zero 
to 300 v.de. at 150 ma.; these can be 
connected to provide twice this voltage. 
—Dressen-Barnes Corp., 250 N. Vin- 
edo Ave., Pasadena 8, Calif. 

For more information circle 320 on inquir 


D-c. Power Supply 


New “Model 300R” is described as 
“a super-regulated ultra-stable d-c. 
supply capable of delivering 0.3 amp. 


at any output voltage from 0 to 1514 
volts.” Four decade switches permit 
selection of output voltage in 1-v. 
steps; vernier affords resolution of 
2 mv. at any output voltage.—John 
Fluke Mfg. Co., Inc., 1111 W. Nicker- 
son St., Seattle, Wash. 


For more information le 321 on inquiry card 


D-c. Power Supplies 


New group of power supplies listed 
as standard sizes and designed for 
heavier power requirements is offered. 
New voltage regulating circuit cor- 
rects for fluctuations of a-c. input 





line voltage as well as variations in 
d-c. load; does not depend on accurate 
maintenance of a-c. line frequency. 
Circuit is of self-saturating type and 
uses an open bridge or magnetic am- 
plifier bridge selenium rectifier in most 
sizes. One VR-105 voltage regulating 
tube as a reference and another VR- 
105 as standby; transition is smooth 
and without interruption in d-c. out- 
put circuit.—Power Equipment Co., 
Detroit, Mich. 

For more informatior rcle 322 on inquir 


D-c. Power Supply 


New “Model 2600 Voltage Regulated 
Power Supply” has continuously-vari- 
able 0-50 v.de. 2-amp. output. Regu- 
lation: output voltage variation is 
less than 5 mv. for line fluctuations 
from 105 to 125 v. and less than 5 
mv. for 0-to-2-amp. load variations. 
Ripple voltage less than 1 mv. Unit 
is designed for relay rack mounting 
or bench use.—Kepco Labs., 131 San- 
ford Ave., Flushing 55, N. Y. 

For more information circle 323 on 


ELECTRICAL AND ELEC- 
TRONIC COMPONENTS 


Variable Inductor 


New “Rotoroid” is a hermetically- 
sealed continuously-variable toroidal 
inductor, available in any value of 


Rotates /80° Fixed 
From 


3275 


inductance available in standard to- 
roids. It provides a 3:1 range of maxi- 
mum-to-minimum inductance and, at 
maximal inductance, provides full Q 
of toroid. Units can be chassis- or 
panel-mounted.—Dep’t Al, Burnell & 
Co., Ine., 45 Warburton Ave., Yonk- 
ers 2, : 


matior rcle 324 on inquir 


Combination VDR 
and Autotransformer 


$ 


New “Vernistat,” for use in servo 
systems and analog computers, is es- 
sentially a combination of voltage-di- 
viding resistor and autotransformer, 
but its principle of operation differs 
from that of other VDRs and auto- 
transformers. It comprises a tapped 
autotransformer which provides basic 


> é 
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PANALARM °'50” PLUG- 
IN UNIT hermetically 
sealed and most versatile 
ever developed sim- 
ply plugs into chassis to 
expand system no 
wiring no other con 
nections. Corrosion-proof 
and suitable for Class I, 
Div. 2 locations 


Pe E % 
Ce 
” 
“a 
3 ™ 





isos 









“PANALARN> 


"ANNUNCIATOR 
SYSTEMS 


NEW functional 
flexibility with 
NEW “instrument- 
type” construction 


Built-in flexibility of PANALARM ‘'50"' al- 
lows simple change-over to any operating 
sequence as required by present or future 
conditions. And, at the same time PAN- 
ALARM ''50"' introduces a new instrument- 
type annunciator construction . . . adding 
to the long-term dependability of the 
entire system. 












CABINET is substantial 
Pe Cd 
sis and sub-door arrange- 
ment. It is pre-wired ready 
for installation,- yet com- 
pletely flexible without 


re-wiring 


PANALARM ANNUNCIATOR SYSTEMS are self-con 
tained with either illuminated name-plates or bullseye 
visual signals. Both the audible signal and -acknow!l 
edgment button “a common, to, the entize — 


M 


f 


SEND FOR. COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100-1 


PANALARM PRODUCTS, INC. 
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division of voltage into several dis- 
crete levels. These levels are selected 
and further subdivided by a continu- 
ous one-turn interpolating VDR.— 
Vernistat Div., Perkin-Elmer Corp., 
Norwalk, Conn. 

For more information circle 325 on inquiry card 





Power Transistor 


New development-type “HD-197” 
p-n-p power junction transistor, of 
germanium construction, is capable of 
half-watt collector dissipation with- 
out use of a heat sink. Because of its 
high current gain, it is suitable for 
switching circuits, Class B circuits, 
and servomechanisms.—CBS Hytron, 
Danvers, Mass. 

For more information circle 326 on inquiry card. 


Thyratron 


New “Type AX5727,” ruggedized 
version of maker’s standard “2D21,” 
is designed for relay and servo-control 
applications where reliability and 
mechanical ruggedness are important: 

Jor tl | mobile and aircraft, ete. It is inert- 

: A, — | gas-filled; has negative control char- 

= Pressure — | acteristics, high control ratio, low 

a ——= Diminishing | grid-anode capacitance and low grid 

oie | current.—Engineering Dep’t, Amper- 

ex Electronic Corp., 230 Duffy Avenue, 
Hicksville, L. 1., N. Y. 


Airfoil Effect | For more stion circle 327 on 
ASSISTS Closing | Xenon Thyratron 


New “6478” xenon thyratron meets 
electrical and mechanical require- 
ments for reliable airborne operation 
at high altitudes; features small size 


Hydraulic Imbalance Makes SMS-Rotovalves | (4% in. long) and flexible anode lead; 
maximum operating voltage 1500 
. EASY TO OPERATE 











| v.ac.; continuous anode current is 1.5 
amps.; continuously-recurring peak 

anode current 20 amps.; filament cur- 
; ’ rent 7 amps. at 2.5 v.; maximum de- 
SMS-Rotovalves are easier to open and close. As shown above, ionization time of 80 usec.; maximum 
hydraulic imbalance creates a strong airfoil effect to help ease | recon ingle rf ne Sad age by v4 


closing. Regulation can be fast or slow to suit process needs. cago 47, Ill. 


For r re rmation circie 328 on inquiry cara 
SMS-Rotovalves give complete control in all positions of an ex- 
tremely wide operating range. Turndown is so great that one 
Rotovalve can often replace two, or three conventional valves. Thirteen new hydrogen thyratron 
P — —, : tubes of improved design (mfd_ by 
umping costs are cut, for a full open Rotovalve has no more Kuthe Labs.), suitable for industrial 
pressure drop than an equivalent length of pipe of the same | #4 military applications, range from 
diameter. 


Hydrogen Thyratrons 


S. Morgan Smith offers you complete valve engineering service. 
For information on our entire line of cone, ball and butterfly 
valves and their suitability for the 
varied demands of your control prob- 
lems, see your local representative, 
or write to S. Morgan Smith Com- 
pany, York, Pennsylvania. 


Hydraulic Gates & Hoists 
Turbines HJ Trash Rakes 
Pumps Accessories 


HYDRODYNAMICS 
miniature “Type 1528” rated at a peak 
output of 10 kw. at an average power 
Rotovalves Free-Discharge | level of 25 watts, to giant “Type 1257” 


Ball Valves Valves rated at 38,000 kw. peak, 45 kw. aver- 
see Butterfly Im Controllable-Pitch age. Life of larger tubes extended by 
Valves fm Ship Propellers internal hydrogen reservoirs.—Hud- 
le son Radio & Television Corp., 48 W. 
48th St., New York 36, N. Y. 
For more information circle 32% on inquiry card 
For more inforn on rd 
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Microfriction” im- 

pulse generators and commutators are 
of same shape and dimensions as 
maker’s “Telepot Model A” voltage- 
dividing resistors. Operational life 1 
million rotations; maximum operating 
speed 300 rpm.; contacts made of 
platinum, nickel, or chrome-nickel. In 
Impulse Generator, slider makes con- 
tact over a drum divided by insulated 
segments from 1 to 240; slider trans- 
mits as many impulses as there are : 
conducting segments. Commutator is yi. j 
composed of 5 conducting and 5 in- | PAM 
sulated segments; each conducting | g 
segment is connected with an exterior 
lug.—F’. H. Paul & Stein Bros., Inc., 
100 Gold St., New York 38, N. Y. 

e informa 330 on inquir 


Jmreweaste’ — STRUTHERS-DUNN 


Eor 


Delay Line 


New lumped-impedance delay line 
measures 51442x7'%x1% in.; has a total 
of 350 sections compactly sandwiched 
together. Room is provided for minia- 


ture six-decade six-position switch. 
Line has 100 ohms characteristic im- 
pedance; total of 3.5 usec. delay. Rise 
time better than 0.05 usec.—May En- 
gineering Co., 6055 Lankershim Bivd., 
North Hollywood, Calif. 

e information circle 339 


 (# 
Delay ‘“‘Packages” \ 


Delay’ Packages are announced, Dey yy EFOM the smallest to the largest 


signs already manufactured are dis- 


tributed-constant aia st pulse ent and everything in between | 


Industrial Electronic Military 


_— 32% QUICK GUIDE . . . to the most popular 
oo sb \ of the S-D 5,348 relay types. 
storage elements in digital computers. 
(There is no limit to other designs.) - 
Each unit consists of a sealed plug-in ot * \ STRUTHERS-DUNN, Inc., 
brass can with standard Amphenol ‘ : y= Pitman, N. J. 
Type 26 base. Unit #1 contains delay ' PY \ orion Without obligation send the 20-page ‘Quick Guide" to 
times of 3.65 to 4.25 usec.; unit #2 N Mer $-D relays and timers. 
covers 0.25 to 1.75 usec.; tolerance ’ ‘ ; 
on any delay is 0.05 usec.—PCA \ Name 
Electronics Inc., 2180 Colorado Ave., : 
Santa Monica, Calif. \ Position 
ee 332 Company 
Variable Delay Line Pirie 5 
New “Model V 103-A” provides a 
variable delay of zero to 3.1 usec., is SALES ENGINEERING OFFICES IN: ATLANTA © BALTIMORE * BOSTON © BUFFALO © CHARLOTTE * CHICAGO 
designed for permanent installation CINCINNATI « CLEVELAND « DALLAS ¢ DETROIT « KANSAS CITY ¢ LOS ANGELES © MINNEAPOLIS © MONTREAL 
in manufactured equipment; is her- NEW ORLEANS © NEW YORK @ PITTSBURGH © ST. LOUIS © SAN FRANCISCO @ SEATTLE © SYRACUSE ¢ TORONTO 
For more information circle 86 on inquiry card 
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TUBELESS 


MAGNETIC AMPLIFIER 


DC SUPPLIES 


MODEL MA640 (illustrated above) 


105-125 VAC, 
7.7 VDC, 


Input 19, 60~ 


Output 4.5 adjustable 
Load Range 0.40 amperes 
Ripple 1% maximum 


Regulation 
Accuracy 


*+1.0% for any combination of 
line and load conditions 


0.2 seconds under worst 
conditions 


Recovery 
Time 
Size 17” wide, 

deep 


Can be furnished for relay rack 
mounting. Meters, as illustrated, 
optional at extra cost. 


124%" high, 15” 


SPECIAL UNITS 


Sorensen is engaged in a heavy pro- 
gram of research and development 
leading to continuous expansion of 
its standard line of Magnetic Ampli- 
fier DC Supplies. It is accordingly in 
a favorable position to develop special 
magnetic amplifier supplies for use in 
computer systems or other products re- 
quiting the utmost in reliability. If 
you have special requirements along 
these lines you will benefit by taking 
advantage of Sorensen’s experience in 
this power field. Write or call the Ap- 
plications Engineering Department, 
and your problem will receive prompt 
attention 


WRITE FOR MORE DATA 
For further information about Mey Sorensen 
tubeless : 


catalog, write Sorensen & Co., Inc, 375. 
— Ave., Stamford, Conn. 
address inquiries to Sorensen A.G., Gar. 


tenstrosse 26, Zurich 2, Switzerland. —___ 


For more inform 
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Latest 
additions 

to the 
SORENSEN 


line! 


Sorensen Tubeless Magnetic 
Amplifier DC Supplies are 
designed for applications 
where utmost reliability is 
required. The four instru- 
ments described below cover 
oe wide ronge of require- 
ments; additional instru- 
ments are under develop- 
ment and will shortly be 
added to the line. 


MODEL MA65 


105-125 VAC, 19, 60% 
6 VDC, adjustable +10% 


Input 
Output 
Load Range 0-5 amperes 
Ripple 1% maximum 


+1.0% for any combination of 


Regulation 
line and load conditions 


Accuracy 


0.15 seconds under worst 


Recovery ect 
conditions 


Time 
Size For relay rack mounting — 19” 
wide, 54%” high, 12” deep 

A cabinet is available for bench 


operation. This is an unmetered 
unit. 


MODEL MA2850 
190-230, 39, 
32 VDC, adjustable 


Input 
Output 23 - 
Load Range 0.50 amperes 

Ripple 3% maximum 


Regulation 
Accuracy 


*1.0% for any combination of 
line and load conditions 


0.5 seconds under worst 


Recovery 
conditions 


Time 


Size 16%" wide, 28%” high, 15” 
deep 
Unie is self contained and 
mounted on casters. Meters are 
standard with this unit. 


SORENSEN 
375 FAIRFIELD AVENUE 
STAMFORD, CONN. 


ation circle 87 on inquiry card. 
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4-wire wye, 60t 


NEW INSTRUMENTS 


metically sealed with an “O” ring seal 
for shaft. Delay is obtained with a 
lumped-constant circuit consisting of 
60 coil-and-capacitor sections. A short- 
ing-type rotary switch selects desired 
delay from 120 steps of 0.025 usec. per 
step. Over-all accuracy 5 percent. Rise- 
time from 0.04 to 0.14 usec. according 
to delay. Nominal impedance 2700 
ohms.—Control Electronics Co., Inc., 
1925 New York Ave., Huntington Sta- 
tion, N. he 
Cad tie: iebaraitinn erche See 





Delay Lines 


New encapsulated and open-style 
lumped-parameter delay lines are for 
use in TV, as coupling elements for 
wideband distributed type amplifiers, 
etc. Typical unit consists of an eight- 
section low-loss filter having a rise 
time of 0.04 usec. and delay of 0.3 
usec.; maximum pulse voltage 100; 
impedance 500 ohms; frequency re- 
sponse flat to 8 Me.—Shalleross Mfg. 
Co., Collingdale, Pa. 
for more information circle 334 or 


Coaxial Pads 
New coaxial pads are designed for 
a 10-watt input; feature power sensi- 
tivity below 0.001 db per db per watt; 
e.g., a 10-watt input to a 10-db pad 
changes insertion loss less than 0.1 


db. It is said that “for the first time, 
microwave equipment is offered with 
accuracies usually found at audio fre- 
quencies.”” New 3- and 10-db pads are 
within 0.1 db of nominal between d.c. 
and 1,000 Mc. A calibration, accurate 
to 0.05 db, is furnished for 400, 750 
and 1,000 Me and to 0.02 db at d.c.— 
Weinschel Engineering Co., Inc., 10503 
Metropolitan Ave., Kensington, Md. 
For more information circle 338 on inquiry card 


Banked-winding Cores 


New 
toroidal 


attachment for automatic 
winding machines winds 


> MU 


variable transformer cores with 
banked windings without using 
knurled guiding plates.—Rex Rheostat 
Co., 8 Foxhurst Rd., Baldwin, L. 1., 


336 














Pulse Transformers 


New “GM Series” encapsulated 
miniature toroidal steel core pulse 
transformers produce rectangular 
pulses with durations (when operated 


ee i 
Ashita a ee 
te ccna acd accaatioitaagy 









in maker's standard blocking oscil- 
lator circuit) of 0.05, 0.1, 0.2, 0.5, 1 
and 2 usec. Available with 2 or 3 
windings. Will withstand repeated 
thermal shock cycles from 135 C. to 
~70 C. and surpass MIL-T-27, Grade 
1, Class A specs.—Gudeman Co., 9200 
Exposition Blvd., Los Angeles 24, 
Calif. 


For more information circle 337 on inquiry card. 


Saturable Reactors 


_ New “Magnestats” control pulse or 
sine-wave power from microwatts to 
deciwatts at frequencies from 100 ke. 
to 20 Mc.; are as stable as transform- 
ers; do not depend on resonance; both 





control and controlled circuits are 
electrically independent. Units are for 
use in computers and similar complex 
systems. For example, “Type AH 25” 
amplifier operates on 15 Me. power, 
will drive two other similar amplifiers 
with a signal rise time of less than 
0.5 usec.—Snyder Labs., 601 Chapel 
Ave., Merchantville 10, N. J. 


For more information circle 338 on inquiry card. 


Variable Resistors 


New “Snap-Tite Model 2 Control” 
eliminates all mounting hardware, 
twisting of tabs, and mounting tools: 





it is pushed into mounting hole where 
it snaps in place.—Dep’t F'19, Centra- 
lab Div. Globe-Union Inc., 900 East 
Keefe Ave., Milwaukee 1, Wis. 
nformation circle 339 on inquiry card. 


For more 


Trimming VDR 


New “Model 100 Linear Trimming 
Potentiometer” is designed for minia- 
turized equipment where a fully ad- 
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WHY USE QUICK— 

COUPLING CONNECTORS 

FOR THERMOCOUPLE 
CIRCUITS 7 
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Frequent making and breaking of thermocouple cir- 
cuits can take a lot of costly time. However, if you use 
T-E plug-and-jack connectors, a circuit can be made as 
quickly and easily as plugging in a radio. 

Electrical contact is established through polarized 
% elements which are made of thermocouple materials 
| 4% (your choice for use with Iron Constantan, Copper 
fe Constantan or Chromel Alumel Thermocouples). To 
| & maintain good electrical con- 
*% nection, the mated plug and 
%% jack provide both long-wiping 
surfaces and spring-loaded 
«contacts. The connectors have 
%*  screw-fastened, insulated cov- 
% = oers, colored and marked to 
indicate calibrations. 


Interested? Write for Bulletin 23—F- 
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WHY USE CONNECTOR 
PANELS FOR MULTIPLE 


THERMOCOUPLE CIRCUITS] [=> 
J ~ 


x To save Time! 


By connecting all thermocouple 
circuits through central points, 
such as T-E’s connector panels, 
you can save time in 2 ways. 
(1) Check instruments or ther- 
mocouple circuits from one or 
more centrally located distri- 
bution panels. With plug-and- 
jack connectors, test instrument 
is easily and quickly tapped 
into any circuit. (2) Transfer 
multiple thermocouple circuits. 
The panel’s quick-coupling 
connectors permit rapid mak- 
ing and breaking of instrument and ‘couple circuits, eliminate 

splicing time and avoid mis-matching polarity. Panel illustrated 

takes 12 pyrometers, 36 thermocouples. Bigger or smaller 

panels, if you want ‘em. 


Interested? Write for Bulletin 23—F. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric ©, de 


_ SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
‘ IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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Interior view of Ratio Relay 
shows simple, compact con- 
struction. Pressure gages indi- 
cate input signals and output 
pressure. Adjustments for con- 
trol action, zero setting and 
ratio range are readily acces- 
sible. 





The Tel-O-Set Ratio Relay offers these unique features: 


% LINEAR RATIO % WIDE RANGE 
Output changes in straight-line relation with Ratio can vary from 0 to 200°; for a full scale 
primary variable. Permits better control tuning . change in the primary variable. 
eliminates ‘“‘compromise’’ settings. 
%& ADJUSTABLE LIMITS 
te DIRECT OR REVERSE ACTION Readily set stops are provided to limit minimum 


, » 7 , and maximum output pressure. 
Readily set to provide either increasing or decreas- I I 
ing Output .. . Increasing or decreasing ratio. * ZERO SUPPRESSION 


Independent zero adjustments permit selection of 


we FLEXIBLE ADJUSTMENT the exact input-output relationship desired. 
Ratio range can be reduced to any desired value. x INDICATING GAGES 


Reduced span can be positioned at any desired hese’ 
portion of the maximum range. Factory setting is Separate indicators show output pressure and both 
50—150°7, ratio range. input pressures. 


On a distillation column, Tel-O-Set Ratio Relay 
receives air signal (P2) from column temperature 
controller. This signal varies the ratio of the out- 
put pressure (Po) to the signal received (P1) from 
the input flow transmitter. Output pressure feeds 
into an Indexet remote setting index in the flow 
controller, to reset this instrument and thus 
throttle the valve in the reflux line. Ratio of 
reflux to input is thus varied in accordance with 
temperature of the top of the column. 


bottoms 















New, versatile 





means for 


effecting cascade 








AVE a complex control loop? Here’s a versatile 
Hi way to simplify it . . . the new Tel-O-Set 
Ratio Relay. Another advanced idea in process 
control from Honeywell, this unique relay proves 
the ideal solution to complex cascade control 
problems. 


The Ratio Relay provides automatic control with 
a single element influenced by three interrelated 
variables. For example, it is used on distillation 
columns (see diagram) to control the ratio of 
reflux to feed, as column temperature varies. In 
absorption towers, it regulates ratio of absorbent 
and feed stock to give constant concentration of 
product. And there are scores of other uses for this 
relay . . . in evaporators, controlled-atmosphere 
furnaces, reaction tanks, engine testing and other 


@ REFERENCE DA?A: Write for Bulletin $410, “Tel-O-Set Patio Relay.” 


H 


BROWN 


For more information 






control 


the Tel-O-Set Ratio Relay 


applications where several related variables must 
be interlocked for efficient operation. 


The Ratio Relay receives pneumatic signals from 
remote transmitters, controllers or manual loading 
stations. It produces an output air signal for read- 
justing the set point of a secondary controller. It 
is the ideal companion for Honeywell Differential 
Converters, Tel-O-Set miniature instruments and 
Brown pneumatic controllers. 


Your nearby Honeywell sales engineer will be glad 
to discuss applications to your specific process .. . 
and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


oneywell 


INSTRUMENTS 


Fouts ow Coitiol 





PLATINUM ALLOY 


potentiometer windings give 
LONGER LIFE and greater 


RELIABILITY 


£ 


in the new 


RATE GYRO 


Precious metal potentiometer windings, 
of special platinum alloy, plus Pacific 
Scientific’s advanced production tech- 
niques make possible unequaled quali- 
ty at prices competitive with ordinary 
designs. Precision potentiometer, new 
motor and wheel design give maximum 
dynamic range and exceptionally high 
natural frequency Powertul signal suit- 
able tor either ac or de intelligence sys- 
tems. Maximum output up to + 50 volts. 


The simple, rugged design of the 
new Pacific Rate Gyro makes it ideal 
for checking flight test characteristics, 
telemetering systems, automatic pilot 
and guided missile control. Check 
these specifications against your design 
problems: 

MOTOR POWER—115 volt, 400 cps. or 28 volt 
d.c., Approx. 10 watts 

RANGE—Any range from * 10°/sec. to 
+ 1000°/sec. 

NATURAL FREQUENCY—From 3 cps. to 200 


cps. depending upon rate range. Example 
+ 50°*/sec. unit, Natural Frequency~—above 
25 cps 
DAMPING— Viscous fluid damper, normally 0.5 
to 0.7 of critical damping 


POTENTIOMETER RESISTANCE-From 500 
ohms to 20,000 ohms, with or without taps, 
single or dual pots available. 
RESOLUTION—0.25% to 0.8% of total poten- 
tometer resistance 


ACCURACY—Within 1.0% to 2.5% of full rate 


depending upon range of instrument. 


PACIFIC SCIENTIFIC — 
PIONEERING IN THE FIELD OF 
AIRCRAFT INSTRUMENTATION 


Ln SCIENTIFIC CO. 


LOS ANGELES, CALIF., 1430 Grande Vista Ave. 
SAN FRANCISCO, CALIF., 25 Stillman Street 
SEATTLE, WASHINGTON, 421 Michigan Street 
ARLINGTON, TEXAS, 111 East Main Street 
Eastern Representotive. Aero Engineering Inc 
For more informatior e 98 on inquiry ca 
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justable VDR is required; is easily ad- 
justed by screw-driver. Twenty-five 
turns of exposed adjusting screw cover 
90 percent of full range, allowing 18 
to 90 deg. of rotation for each electri- 
cal increment, depending on total re- 
sistance of unit. Small size and meth- 
od of mounting permit grouping in 
panel assemblies of twelve units per 
square inch.—F'ord Engineeving Co., 
Upland, Calif. 
340 


For 


Deposited-carbon Resistor 


New “Type C5” miniature deposited 
carbon resistor for transistor and 
hearing aid circuits is rated at % 
watt with a minimum resistance of 
5 ohms and a maximum resistance of 


jae 





0.56 megohm; voltage rating is 150 
v.de.; temperature coefficient nega- 
tive: -180 to -400 ppm. per C. deg. 
depending upon resistance value. Unit 
meets MIL-R-10509A, in addition, 
resin coats enable it to withstand 
cycling from —65 C. to 170 C. without 
damage to coating.—Mepco, Inc., 37 
Abbett Avenue, Morristown, N. J. 

r 341 rd 


Subminiature VDR 
New “Acepot” is said to represent 
“a new standard in subminiature wire- 
wound precision potentiometers ... 
the smallest on the market with great- 
est resistance lowest dielectric 


3251 


(Foncariaageia 


or, 
II " 


constant and power factor.” Available 
in values from 200 to 50,000 ohms. 


Independent linearity 0.3 percent 
standard, lower on special order. 
Ace Electronics Associates, 125 Rogers 
Ave., Somerville 44, Mass. 

e informat 342 


Ten-turn VDR 


New “Type 920” 10-turn voltage- 
dividing resistor, 1 in. diam. and 2% 
in. long, has 26% in. of coil length 
enabling maker to guarantee 0.25 per- 
cent standard accuracy in resistance 
range of 4,000 to 200,000 ohms; 0.1 
percent accuracy for special applica- 
tions, Starting torque of 4 oz-in. and 


9° 
«i 


running torque of 0.5 oz-in. enable 
reducing size requirements of servo- 
mechanism equipment.—Fairchild 
Camera & Instrument Corp., 225 Park 
Ave., Hicksville, L. I., N. Y 
Eor more informat e 343 


F 


Trimming VDR 


New “Carbon 

Trimpot” pro- 

vides resistance 

of 20,000 ohms to 

1 megohm and in- 

finite resolution. 

Announcement 

states that “Elec- 

trical adjust- 

ments of infinite 

accuracy” are easily made by turning 
slotted shaft with a screwdriver. Self- 
locking feature eliminates lock-nuts; 
electrical settings are maintained 
during extreme conditions of vibra- 
tion, acceleration and shock. Units 
may be mounted individually or in 
stacked assemblies; can be furnished 
with special features such as dual 
outputs (“Twinpot”), special resist- 
ances and extended shafts.—Bourns 
Lab., 6135 Magnolia Ave., Riverside, 
Calif. 


F 


344 


Industrial Resistor 


New “Bulletin 11011” non-break- 
able all-welded mill type grid resistor 
has exclusive “draw-out” feature: 


complete grid assembly can be with- 
drawn from its frame without disturb- 
ing grid box end-frames or other boxes 
in resistor stack. Capacities up to 
180 amps per box in ratings from 1/10 
to 10 ohms. All grids insulated for 
600-v. service—Cutler-Hammer, Ine., 
256 N. 12th Street, Milwaukee, Wis. 
“ e it stior 345 nauiry card 


Traveling-wave-type 
Amplifier Tube 


New “HA-2B” broadband S-band 
medium-power amplifier, developed to 
deliver 1-watt output with 1l-mw. in- 
put from 2 to 4 kMe. without resort- 
ing to any electrical or mechanical 
tuning procedure, finds application 
in microwave measurement techniques 
and as a driver amplifier in system 
applications. With addition of a grid 
it becomes useful as a medium power 





provide maximum energy... minimum weight 


No matter what your permanent magnet application may be — gal- 
vanometer, speedometer, television or telephone — you'll find that 
Crucible alnico magnets have a consistently higher energy product. 
This means more energy from a smaller magnet. 

Since alnico alloys were first developed, Crucible has been a 
leading producer of this superior type of permanent magnet. And 
Crucible alnico permanent magnets are made by the nation’s fore- 
most specialty steelmaker. 


For alnico magnets that are unsurpassed in quality — call Crucible. 


eins” 


\ ot OW! 


re | C e i C f g LE} first name in special purpose steels 
5A. yea of Sie steelmaking  NINICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REX HIGH SPEED + TOOL + REZISTAL STAINLESS + ALLOY * MAX-EL + SPECIAL PURPOSE STEELS 
For re nfo a+ 91 r 
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| 
| 
oop | 
SIMPLIFY CIRCUIT TRIMMING with | modulator. Approx. operating char- 
| acteristics over this band are 30-db 
gain, l-watt output, and 25-ab noise 
figure. It requires a 600-gauss field 


ad 
and a 1200-v. regulated power supply. 
0 URNS —Huggins Laboratories, Inc., 711 
Hamilton Ave., Menlo Park, Calif. 
Miniature Connectors 


stior rcle 346 off inquiry card. 
New “K Minia- 
p IM & OTS 5 ture Series,” de- 
3 TIMES tbe daae signed for par- 
ticular demands 

ACTUAL rae of computer field, 
Bie: SIZE Sy 9 are adaptable to 
fre. use in aircraft, 
sees electronics, and 

E electrical industries; meet MILE- 
{ : 5272A and MIL-C-5015B. Shell types 
me ~ 7 ’ , " available include straight, 90-deg. and 
ati : Li 45-deg. plugs, all with integral clamps. 

One of many applications a rite af “KO2” (3102) 1 ena same 
when space is ata premium [oS oe ing receptacle and hermetically-sealed 
receptacles with steel shells are also 

available. Construction and design are 
especially adapted to potting (sealant) 
techniques.—Cannon Electric Com- 
pany, 3209 Humboldt Street, Los An- 
geles 31, Calif. 


Enr ¢ 
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Miniature Connecter with 
ry . . ‘ 
Two Coaxial Contacts 
New “MRX14-2” combines 14 con- 
ventional miniature contacts and two 
general-purpose RF contacts. Coaxial 
contacts have a nominal impedance of 
53 ohms and minimize electrical dis- 


RESOLUTION: AS LOW AS 0.25% 
® POWER RATING: 0.25 WATT AT 100° F. continuity when used with small cables 


| such as RG-58/U or similar. All con- 
& WEIGHT: ONLY 0.1 OZ. tacts are rated at 5 amps. and are 
gold-plated over silver.—Dept. R, 
Winchester Electronics, Inc., Norwalk, 
Conn, 

For more informatior © 348 on inquiry card. 


Bourns TRIMPOT is a 25 turn, fully adjustable wire-wound 
potentiometer, designed and manufactured exclusively by BOuURNS 
LaBoraTories, This rugged, precision instrument, developed expressly 
for trimming or balancing electrical circuits in miniaturized equipment, Airborne Capacitor 
is accepted as a standard component by aircraft and missile manufac- 
turers and major industrial organizations. New “Glassmike TSG” capacitor, 
Accurate electrical adjustments are easily made by turning the designed for use in aircraft radio and 
exposed slotted shaft with a screw driver. Self-locking feature of the | radar equipment (as well as ground 
shaft eliminates awkward lock-nuts. Electrical settings are securely radio and r\ transmitters) is said 
maintained during vibration of 20 G's up to 2,000 cps or sustained to be also 80 percent smaller than 
acceleration of 100 G’s. Bourns TRIMPOTS may be mounted indivi- basal oe 
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms. BouRNS TRIMPOTS can also be 
furnished with various modifications including dua) outputs, special 
resistances and extended shafts. 





Bourns also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration other capacitors designed for these 
purposes, because its dielectric is Tef- 
lon, rather than traditional mica. 
OURNS L AB ORA TORIES “TSG” will operate up to 100 C. and 
meets JAN C-5, types E, F and G. Its 
6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA Q is three to five times that of mica 
5 capacitors.—Condenser Products Co., 
©eirscarsrenome Technical Bulletin On Request, Dept. 22 140 Hamilton St., New Haven, Conn. 
For more informatior e 349 on inquiry card 
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Temperature-insensitive 
Capacitors 


New “Type GC” low-temperature- 
coefficient capacitors with plastic film 
dielectric for use in integrating cir- 
cuits, tuned filters and timing oscilla- 
tors, feature a temperature coefficient 
of 30 ppm./deg. C. Available in ca- 
pacitance from 0.1 to 10 uf., voltages 
from 100 to 1000. Excellent capaci- 
tance retrace.—Plastic Capacitors, 
Inc., 2511 W. Moffatt St., Chicago 47, 
Til, 

For more information circle 3£0 on inquiry card 


Motor Capacitors 


New “Style MKV” a-c. oval case, 
paper-oil motor capacitors are cased 
in drawn oval hermetically-sealed 
terneplate containers. Terminals 


mounted on covers are protected by 
synthetic rubber boots through which 
flexible insulated leads are brought 
out. Choice of 2 boot sizes and 5 brack- 
et styles.—Cornell-Dubilier Electric 
Corp., South Plainfield, N. J. 

For more information circle 351 on inquiry card. 


ELECTROMECHANICAL 
COMPONENTS 


Slip-ring Assemblies 


New slip ring assemblies for high 
temperature applications are made 
possible by development of new plas- 
tic, “ETC-7,” which withstands —60 
F. to 500 F. and has other desirable 
properties such as low water absorp- 
tion, high surface resistivity, and ex- 
cellent impact strength and dielectric 
properties.—Electro Tec. Corp., South 
Hackensack, N. J. 

For more information circle 382 on inquiry card. 


Tachometer Generators 


New d-c. tachometer generators in- 
corporate a permanent-magnet field 
assembly. Over-all body length less 
than 1% in.; weight less than 3 oz. 
Principal uses: as a rate generator in 
servo systems; as tachometer when 
combined with a standard 1000 ohms 
per volt voltmeter; as under- or over- 
speed indicators, speed synchronizing 
controls, etc. Output voltage is con- 
trolled to within 1 percent of same 
value for either direction of rotation. 
Individual tests prior to shipment in- 


Meet the 


Widest Range of 
flow measurement 


RECORDING - INDICATING 
INTEGRATING * TELEMETERING 


American A-88 standard mercury type 


\ 1 orifice meters for working pressures to 
requirements with 5000 psi. in interchangeable 10, 20,50, 100 


and 200-inch ranges give you complete 
AMERICAN- versatility to meet any flow measurement 
requirement. Integrating instruments in- 


WESTCOTT 


tegrate both static and differential pres- 
sures giving totalized flow indications 
and telemetering equipped instruments 
transmit integrated indications to remote 


locations. 
rr Recording Meters may be equipped with 


Hi 


AMERICAN-WESTCOTT 


standard O-150°F. Temperature Ele- 

ments, as illustrated, giving you every 

advantage of better temperature meas- 
urement with speed, accuracy, 
simple installation, economy and 
freedom from maintenance. 


Wherever accurate recording and 

precision measurement are 

wanted...at high or low flow rates 

... at varying temperatures... 
there’s a job for American® Series A-88 
Orifice Meters. 


Write for full details now. 


j 








thi 














HHI 


@ Minimum Simple Maintenance —easy access 
to float lever arm during calibration, 

@ Highest Accuracy—inherent straight line 
calibration. 


MERCURY MANOMETERS Interchangeable Ranges—no manifold piping 
GIVE YOU ALL THESE 


ADVANCED DESIGN 
FEATURES... cccccce @ leflon-Packed Pulsation Dampener— 


changes. 

@ Pressure-Tight Teflon-Packed Stuffing Box — 
nearly frictionless, free from maintenance 
troubles, never needs lubrication. 


externally adjustable under fuli line pressure 
without leakage. 

@ Dependable Performance—improved check 
valves give positive shut-off for over-range 
protection, 


GENERAL SALES OFFICE 
nil " e ie | 


my 


AMERICAN ¢'4 =). 
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SCAM: 
FIRST 


with these broad and basic 


developments in the 
ANNUNCIATOR FIELD! 


FIRST AUTOMATICALLY AND CON- 


TINUOUSLY SELF-SUPERVISED 
With the DE Line, Scam 


CIRCUIT. 
pioneered the develop- 
ment of self - policing 
alarms with many new 
and versatile features. 
Each standard Plug-In 
operates from either NO 
or NC field signals... 
each has a simple lock- 
in for momentary alarms 


. each has an auxili- 


ary contact for remote 


indication either NO or NC. Scam Special 
Plug-Ins provide HI-LO Level indication 
and sequential signals. 


FIRS 





eel 







WITH STANDARD, COMPACT 


CABINET DESIGN. 





Scam single-three-five-seven or eleven-unit 
cabinets require the least panel area and 
may be arranged in a variety of ways to 
provide maximum utility. Any Scam plug-in 

special or standard—fits into the Cabinets 


without any chassis wiring changes. 
COMPACT, SINGLE-DUTY, SELF- 


FIRST sowacs swescou 


The Fail Safe Econ Line 
made possible positive 
identification of trouble 
sources and offered indus- 
try an opportunity to ex- 
tend alarm usage on an 
economical and practical 
basis. 


TO OFFER AN ECONOMICAL, 





For the complete story of 
Seam please mail the coupon. 


Mail Today! Malt Today! 
SCAM INSTRUMENT 


CORPORATION 


SCAM INSTRUMENT CORPORATION 
3909 W. Irving Park, Chicage 18, Illinois 


Send complete literature on the SCAM line, 
NAME siassceaeinrailiinesenseviniatindnnannpinnsinatansenammesnes 
POSITION . — 
ADDRESS___ 
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f 
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clude testing by oscilloscope for mini- 
mum ripple component. Outputs 2.5 o1 
7 rpm. Servo-Tek Products 





7 v./1000 
Co., Inc., 1086 Goffle Rd., Hawthorne, 
N. J. ° 


3-3 


PM Miniature Motor 


New permanent-magnet miniature 
motor (1/50 hp.) is said to be power- 
ful for its size: torque 0.2 oz.-in. It 


For more information circle 





has a wide speed range (5000-20,000) ; 
voltages from 1% to 28 volts. It can 
be used for actuators, automatic cam- 
eras, etc.; can be equipped with geat 
trains and governor.—Small Motors, 
Inc., 2076 Elston Ave., Chicago 14, Ill. 
For more informat 2 364 on inquiry card 


Tachometer Generator 


New “A-c. Rate Generator,” for 
linear translation of rotational motion 
into voltage, is available in four mod- 
els for 60- and 400-cps. operation; fea- 
tures a high-purity copper alloy cylin- 
drical dragcup rotating in air gap 
between a cylindrical stator and a 
core; functions as a two-phase induc- 
tion generator.—Ford Instrument 
Div., Sperry Corp., 31-10 Thomson 
Ave., Long Island City 1, N. Y. 

e 355 nquiry card 


For more informat 


Generator-servomotor 
Packages 


New rate-generator and servomotor 
packages 
“dragcup 


consist of 


single-shaft 
tachometer” 


maker’s new 





generacwor combined with any of mak- 
er’s 10-watt high-torque low-inertia 
servomotors.—F'ord Instrument Co., 
Div. of The Sperry Corp., 31-10 Thom- 
Ave., Long Island City 1, N.Y. 
” stior rcie 386 Juiry card 


gon 


f 


Tachometer Generator 


New d-c. tachometer generator is 
designed for control applications as 
well as for speed indication; provides 
unusually high voltage output of 50 


Vol. 27 









v./1000rpm. for speeds up to 5000 rpm. 
and 100 v./1000rpm. for speeds up to 
2500 rpm.; is totally-enclosed, can be 
either flange- or foot-mounted to be 
direct-coupled, geared or belt-driven; 
horizontally or vertically.—/ nstrument 
Dep't, General Electric Co., West Lynn 
3, Mass. 

For ¢ re ntor 357 or nquiry ard. 

Motor Protectors 
New “Mini-Breaker Motor Protec- 


tor” is intended to protect equipment 
rather than wiring; can be used in a 





cut-out base wired to motor or equip- 
ment to safely interrupt excessive 
overloads and short circuits. It trips 
instantly on shorts but has _ built-in 
time lag to handle temporary starting 
loads and line surges. Service can be 
restored within 10 seconds after an 
interruption by pressing shock-proof 
reset button. It is trip-free and will 
not maintain a circuit that has not 
been cleared of overload-causing con- 
dition. Any attempt to reset azainst 
overload or short only increases speed 
of tripping. Available in 4-amp. to 
7%-amp. ratings.—Mechanical Prod- 
ucts, Inc., 1200 River St., Jackson, 
Mich. 
For é 358 on inquiry card 


Subminiature Relays 

New “Magseal 
Relays” include 
unit said to be 
“the smallest re- 
lay in the world,” 
which can be ac- 
tuated by a photo- 
cell since it only 
requires 18 mw. 
to effect contact 
closure. Contacts and actuating ele- 
ments are magnetic rods sealed in 
glass; differ from conventional design 
in that only contacts are sealed. Avail- 
able in a variety of sizes; units hav- 
ing up to 109 contacts in one assem- 
bly have been built.—G. W. Giannini 
& Co., Inc., Electromechanical Div., 
East Orange, N. J. 

nore information circle 3£9 on inquiry card 





Miniature Relays 

New “Series 22” relays feature bi- 
furcated (twin) contacts for reliable 
switching of extremely low voltage 
and low current. Flexibility of long 
bifurcated contact springs enables 
twin points to make contact inde- 
pendently. Units available for a-c. or 











UNIVERSAL 
V5 Series 
2- & 3-Way, 


Tl NY AND 0-1000 psi. 


TERRIFIC! 


MINIATURE 

CUT-OFF 

V2 Series 
2-Way, 


0-250 p.s.i. 
V9 Series 


Only 4%6” High 


QUICK EXHAUST 
(extra fast 
cylinder return) 
V5-3 Series 
3-Way, 
0-150 p.s.i. 





Pataki 5 sige ae oud “i aia 

nd types are ¢ ve te HYDRAULIC 
V10 Series 
2- & 3-Way, 
0-1000 p.s.i. 


LOW PRESSURE 
SANITARY 
V4 Series 

2-Way, 
0-20 p.s.i. 


EXPLOSION- 
PROOF 
X5 Series 
2- & 3-Way, 
0-1000 p.s.i. 


HI-FLOW INDUSTRIAL 
M Series 
2- & 3-Way, 
5-150 p.s.i. 





SKINNER ELECTRIC VALVE DIV. 

The Skinner Chuck Company 

117 Edgewood Avenue 

New Britain, Connecticut 

Send us bulletins on the following Skinner valves: 











AMERICAN PHENOLIC CORP O.pumipe 


a 


F>» CONNECTORS 


SPECIAL FEATURES: 
* 4 the weight of standard AN connectors 
* Pressure-proof 
* Waterproof, mated or apart 
* “O” ring sealers 


* Spun-in sandwich construction on fe- 
male connectors 


* Aluminum shells with hard-cote grey 
anodic finish 


* Gold-plated contacts 
* Famous AMPHENOL 1-501 blue dielectric 
* Unique built-in cable strain relief 


Design engineers have long requested a 

miniature version of standard AN connectors. 

And here is the answer: the new AMPHENOL 165 

series of miniature AN-Type connectors have the 
identical electrical qualities of standard AN’s 
compressed into only one-third the weight! Now 
designers of electronic equipment requiring AN 
connectors can utilize the 165 series instead and show 
substantial savings in both weight and space. 


The 165 series are available in two connector sizes 
and six contact configurations. The small size is 
obtainable in 5, 9 or 12 contacts; the “large” size in 
11, 14 or 24 contacts—all have male or female 
inserts in plug or receptacle. 


For more complete information about the 
165 series, write and request “Amform 2397.” 


ate da te 
¥ 7 


Chicago $0, Jélinajgs 
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d.c., in open types, as well as in her- 
metically sealed and dust-tight en- 
closures.—Magnecraft Electric Co., 
1442-H Van Buren St., Chicago 7, Ill. 
For more information circle 360 on inquiry card. 


Custom Solenoids 


New “Series 100 and 300” d-c. sole- 
noids permit 300 different solenoids to 
be assembled from twenty standard 
parts. Among features: simplified 


3220 


change-over to push or pull type; 
maximum power for minimum size; 
wide variety of mountings, coils and 
wire sizes.—Joseph Pollak Corp., 81 
Freeport St., Boston 22, Mass. 

For more information circle 361 or 


Crossbar Switch 


New “Type P” crossbar switch fea- 
tures ability to handle high frequen- 
cies, extremely low crosstalk level; has 
2 lines and 10 links with a maximum 
of 6 conductors per circuit; upper two 


of 6 conductors can be arranged to 
serve as holding circuits for magnet 
coils. Each of 20 “crossovers” is con- 
trolled by an individual magnet coil. 
This switch, in effect, can perform 
function of twenty 6-pole relays bussed 
together, but without ordinary relay’s 
limitations in higher frequencies. Each 
circuit behaves essentially as a trans- 
mission line of 110 ohms impedance up 
to a frequency of approx. 200 Me. 
Highest standing-wave ratio from de. 
up to this frequency is 1.15 when cir- 
cuits are properly matched. Modifica- 
tions are possible, in that number of 
conductors per circuit can be reduced, 
number of links can be reduced, and 
several of these switches can be con- 
veniently stacked.—James Cunning- 
ham Son & Co., Inc., Rochester 8, N.Y. 
For more information circle 362 on inquiry card. 
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Paralleling Switch 


New “Type SW” high-precision par- 
alleling switch provides additive 
switching whereby each _ position 
brings in circuitry in parallel with 
circuitry switched in by previous set- 
ting. Primarily designed for use in 
capacitance decade work and has many 
other applicaticns owing to its low re- 
sistance and capacitance and self- 
cleaning features.—I/ndustrial Instru- 
ments, Inc., 89 Commerce Road, Cedar 
Grove, N. J. 
e stion circle 363 


Toggle Switches 


New “11AT 

Family” of six 

three-position 

toggle switches, 

features ability to 

make or break 

circuits in all 

three toggle lever 

positions, made 

possible by use of 

two s-p.d-t. basic 

switching units in 

each switch. Tog- 

gle positions are as follows: 11AT1 & 
11AT6 maintained, maintained neu- 
tral, maintained; 11AT2 & 11AT7 mo- 
mentary, maintained neutral, momen- 
tary; 1IAT4 & 11AT8 momentary, 
maintained neutral, maintained. Rat- 
ings: 30 v.de.: inductive: 10 amps at 
sea level, 6 amps at 50,000 feet; re- 
sistive: 10 amps; motor load: 6 amps. 
UL listed for 10 amps. 125 or 250 
v.ac., 0.5 amp. 125 v.de. 0.25 amp. 250 
v.de. ne Switch, F yan Illinois. 
For re at e 364 nquiry ard 


MECHANICAL 
COMPONENTS 


Air-hydraulie Power Unit 


New three-cylinder power unit 
weighing 41 lbs. combines fast stroke, 
camped terminal stopping, powerful 
finish pressures and full reversibility. 
It achieves long (7-in.) stroke and 


F3b} 


fast operation through pneumatic 
cylinder action, and powerful closing 
force (2100 or 5600 lbs.) through 
differential hydraulic-piston principle. 
Air requirement per cycle is less than 
0.11 cu. ft. Three cylinders: one for 
fast, long pneumatic stroke (at 
right); largest (left) providing the 
lz-to-1 hydraulic multiplication of 
trapped oil pressure for the finishing 
stroke (and incorporating constant- 


voor 1500°F.. 2000 ty 


CPi super high-temp fae switch 


© FASTER RESPONSE DUE 10 
LOWER THERMAL MASS 


@ * 
‘nn 74 ¥ 
a Oe, 
Pp TT ee) 


geen ten yO 


@ MAINTAINS UNUSUALLY 
CLOSE TEMPERATURE 
CALIBRATION 


* 
we 
= Fie 


© OPERATING 
TEMPERATURES TO 1700°F 


ae 


© OVERSHOOT TO 2000 fF 


7 


7 


mad aaa 
| ee 
a 


r= 


© MAXIMUM VIBRATION 
RESISTANCE 


i 


© CONSTRUCTED OF HIGH 
TEMPERATURE ALLOYS 


© LIGHTWEIGHT 
(Approx. 6 ounces) 


© PLATINUM IRIDIUM 
CONTACTS FOR LONG LIFE 





CONTROL 
PRODUCTS 
INC 


326 ee 2 ee ee HARRISON + NEW JERSEY 
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ONE $925.00 CHAMBER FOR 


ALL YOUR TEMPERATURE 
TESTING PROBLEMS 


Here's a temperature test chamber to fit 
every test program. Combining features 
not offered in any unit of comparable 
price, it reflects the long-term experience 
of one of the nation’s leading environ- 
mental test facilities—Wyle Laboratories 
where it was developed. 
Simplicity... and the highest quality 
materials and workmanship... combine 
for rugged, permanent dependability. Full- 
opening, counterbalanced lid, access holes 
for actuation lines or instrument leads, @—100° to +300°F, 
and an insulated observation window pro- +2°F accuracy. 
vide outstanding operating convenience. © Fully autometic Gaal 
In the laboratory with only a light work thermostats for high and 
load, the D-102’s wide range a = low temperatures. 
complete temperature test facility. In : 
the busier laboratory, the unusually low 012 oe. ft. yet volume, 
price permits purchase of several units stainless stee lined. 
to break a testing bottleneck. © Block dry ice refrigerant. 
Complete information on request. © High-efficiency 6” glass 
B EL SEGUNDO, CALIF., UNCRATCO wool insulation. 


ntormation circle 9B on inqui card 


a POTENTIOMETER 


_ 


‘ ansetapaanian 
@ POTENTIOMETER © 


CURRENT ADJ 























Wie miniaturized Potentiometer, Model P-55, 
weighs only three and one half pounds, and measures 
just 41/6 x 41/2 x 71/2 inches, yet is accurate to 
0.02 millivolts. The dual input is equipped with an internal 
switch. The ba/tery life is two 


yeors. $215.00 


ALLEGANY INSTRUMENT COMPANY 
incorporated 


1000 Oldtown Rood 
Cumberland, Maryland 
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deceleration, terminal checking and 
temperature-independence features) ; 
third is booster cylinder to trigger 
high-pressure finish stroke. Booster 
cylinder (to which finger points) is 
available in sizes for either regular 
or heavy-duty finish pressure. Main 
stroke speed is adjustable without 
affecting decelerating characteristics. 
Hydraulic closing force at end of for- 
ward stroke is independently adjust- 
able. Cycle may be taken in steps 
timed manually or automatically by 
treadle, lever, button, cam or timer 
arrangements.—Pantex Mfg. Corp., 
521 Roosevelt Ave., Pawtucket, R. 1. 

tion circle 365 on inquiry card 


Gear Boxes 


New “Min-a-lash” gear boxes solve 
problems of backlash in gear trains 
used for precision control in aircraft, 
ordnance, radar and research equip- 


5 
ment. Gears have a central lamination 
or wafer of nylon flanked on either 
side by steel. After cutting, nylon 
portion grows slightly to increase 
tooth thickness enough to minimize 
backlash without increasing torque. 
Load is not taken by nylon but by 
outside steel portions. In illustrated 
application (90:1 ratio and output 
torque rating of 30 oz.-in.) 1.0 oz.-in. 
friction torque was permitted but it 
is held to 0.375 oz.-in. and backlash 
of complete train measures 0.02 deg. 
Dexter Machine Products Co., Chel- 
sea, Mich. 
e informatior rcle 366 on inquiry card 


Aircraft Accessory Drives 


Three new types of accessory drive 
units for aircraft application: “Model 
166 1676E2” alternator drive gear 


box; ““Modze! 1604E35” hydraulic pump 

drive; and “Model 1651E130” hydrau- 

lic pump adapter. All will operate 

at temperatures from —65 F. to 200 F. 
Western Gear Works, P. O. Box 

182, Lynwood, Calif. 

f e informatior rcle 367 on inauir 


Plastic Pipe 


New polyethylene-base flexible plas- 
tic pipe, designed to eliminate deteri- 
orating effect of sunlight, is flexible 
and lightweight; is produced from 





materials and contains 
no anti-oxidants or pigments that 
would tend to make it toxic. No re- 
processed or off-grade material of any 
kind is used in its manufacture. 
Among other features: unconditional 
guarantee against electrolytic corro- 
sion, rust and rot; extremely low fric- 
tion loss; no interior build-up; im- 
munity to effects of corrosive waters, 
soils and a wide range of chemicals 
including most solvents. Nine stand- 
ard sizes up to 6-in. dia.; complete 
line of fittings —Munray Products, 
Inc., 12400 Crossburn Ave., Cleveland 
Li, Ohio. 


For rr 


pure virgin 


e 368 on inquiry card 


VALVES 


Packless Solenoid Valves 


New 2-way s?- 
lenoid valves may 
be used for con- 
trolling air, gas, 
water, light oil, 
and other noncor- 
rosive fluids; are 
available normal- 
ly-closed or nor- 
mally-open, with 
standard, water- 
tight, cr explo- 
sion-proof sole- 

noid enclosures; 
pipe sizes 3%, %, % and 1 in. Maxi- 
mum pressure (on air): 250° psi. 
(N-0), 200 psi. (N-c). All standard 
a-c. and d-c. voltages; power consump- 
tion 10 watts. Other features: mount- 
able in any position; absolutely tight 
shut-off; continuous duty coil; forged 
brass bonnet and body insure freedom 
from porosity.—Automatie Switch Co., 
Orange, N. J. 


For more informat 


P.V.C. 
New polyvinyl chloride (P.V.C.) 
valves have been added to “Saunders 
Patent Diaphragm Valve” line, there- 
by expanding list of corrosive mate- 
rials that can be handled successfully. 
It also provides a corrosion-resistant 
valve for P.V.C. piping layouts. 
Hand-wheel-operated, lever-operated 
sliding-stem and air-operated types 
are available; sizes from 1%-in. through 
2-in.; screwed ends standard; slip fits 
available on special order.—Hills-Mce- 
Canna Co., 3025 N. Western Ave., Chi- 
cago 18, Jl. 


For 


€ 369 on inquiry 


Valves 


» 370 


Four-way Valves 


New “MV Series” 4-way valves for 
air or hydraulic service to 200 psi. 
features simplicity of design, versa- 
tility of application, and ease of in- 
stallation and service. Only moving 
part is one-piece spool, which carries 
only moving seals; standard “O” rings 
which can be replaced in a few min- 


Cppce’s size 199 


SERIES SYNCHROS 


Abb Now! 





In quantity production . .. available for im- 


mediate delivery ... 


is this high perform- 


ance series of standard Size 11 Synchros 


... 1.062” diameter. 


Minimum weight—1 full oz. lighter! Mag- 
netics of optimum proportions are built 


into: 


® Transmitters © Differentials 


® Receivers 


® Resolvers 


® Control Transformers ©! 


®@ Sine-Cosine 
Generators 


For full engineering infor- 
mation, drawings, electri- 
characteristics, etc., 
write or telephone T. W. 
Shoop, Sales Dept. Tele- 
phone (Phila.) MAdison 
6-2101. West Coast Rep. 
Wm. J. Enright, 988 W. 


Another product of the engineering team Kensington Rd., Los Ange- 


which pioneered precision synchros. 


les, Calif. MUtual 6573. 


LOOK TO a FOR SYNCHRO PROGRESS 


* 


me 
tt Se 


CLIFTON HEIGHTS 


mat 


Pt 


CLIFTON PRECISION PRODUCTS Ct 


e¢ 100 on inquiry card. 
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K ARN - CHEMICAL - EQUIPMENT - COMPANY 
518 DICKSON AVENUE : PITTSBURGH 2, PA. 


send for 
catalog 








FLOW TUBE 


measures flow 
in either 
direction 


*GEN-TIL-LY 


REVERSIBLE The Flow Tube is symmetri 
cal, with upstream and downstream ports 
identical. When the flow is reversed, the dif 
ferential is reversed. Permits metering re 
verse flow at lowest possible equipment cost 


LOW INSTALLED COST Average length 
is only TY, times the pipe dinmeter, and 
straight runs entering and following are not 
required unless instolied near throttling 
volves or regulators 


Write for Bulletin FT-101, of for specific recommendations 


ACCURACY Produces differential from 
points of equal cross-sectional area fur- 
nished with head capacity curves, and guar- 
oanteed for exceptional accuracy when used 
with any standard indicating, recording or 
integrating meter 


LOWEST HEAD LOSS. The Flow Tube can 
be designed to produce a measurable dif- 
ferential with the lowest permanent 
pressure loss of any type head meter 


aE 


FOSTER ENGINEERING COMPANY e: 


635 LEHIGH AVENUE 


UNION, N. J 


AUTOMATIC VALVES «¢ SAFETY VALVES * FLOW TUBES 


re information 
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utes. New valves are readily adapted 
to sub-bise, manifold, panel, console 
or conventional piped installations. 
Full line of stancard attachments pro- 
vide for operation by lever, palm 
button, foot pedal or treadle roller, 
cam, solenoid. pilot or remote bleeder 
button. One body casting accommo- 
dates % or %-in. pipe port’; another, 
% and l-in. pipe ports.—Modernair 
Corp., 4€0 Preda St., San Leandro, 
Calif. 

For more infcrmatior rcle 371 on 


Stainless Steel Valves 


New lower- 
priced line of 
stainless-steel 
lubricated plug 
valves, for use in 
food, plastic, sul- 
fite pulp and 
chemical plants, 
feature chrome- 
plated plugs; are 
suitable for most 
services in which 
maker’s more ex- 

— > pensive stellite- 
coated stainiess steel valves have pre- 
viously been used; are offered in sizes 
and types available in higher-priced 
line.—Meter and Valve Div., Rock- 
well Mfg. Co., 400 North Lexington 
Ave., Pittsburgh 8, Pa. 

For more information circle 372 on inquir 


Solenoid Air Valves 


New explosion-proof solenoid air 
valves feature extremely short sole- 
noid stroke which, in conjunction with 
pilot operation, prevents coil burn- 


out. Poppet design with linear sealing 
contact on resilient seats makes both 
pilot and main valve self-scavenging. 
Cover of explosion-proof housing is 
removable for quick access to solenoid; 
coils are interchangeable-—Barksdale 
Valves, 5125 Alcoa Ave., Los Angeles 
58, Calif. 


For more 


e 373 on 


Relief Valves 


New versions of maker’s spring- 
loaded relief valves feature single- 
spring construction which eliminates 
unstable superstructure. Design mini- 
mizes over-all spring length. This, 
combined with large coil diameter and 
heavy cross wire section; is said to 
result in an ideal //r ratio which 
provides maximum spring stability. 
Spring is constructed for least pos- 





sible difference between pressure re- 
quired to unseat valve and that re- 
quired to force it full open. Use of 
“reach nuts” (essentially bushings 
threaded at the lower ends) elimi- 
nates long spring rods extending above 
valve and permits use of rods which 
do not extend beyond upper spring 
plate after compression. For ease of 
adjustment, thrust bearings are used 
under spring nuts when high relief 
pressures require greater spring 
forces. Two modifications also avail- 
able: (1) adjustment of relief pres- 
sure by handwheel which varies spring 
tension; (2) handwheel and jacking 
assembly permitting free flow through 
valve when required.—Schutte and 
Koerting Co., Cornwells Heights, 
Bucks County, Pa. 

For more informat rcle 374 


Diaphragm Valves 


New “X-V Series” valves feature 
greater port capacity, that permits 
use of smaller piping with lower pres- 
sure drop, plus connections that are 
re-usable in maintenance replacement. 


Designed primarily for shut-off, throt- 
tling and control of acids and chemi- 
cals in corrosive or abrasive service, 
many types are lined. Capacities as 
much as 50 percent greater than other 
valves of similar construction. Exelus- 
ive feature is a novel union which 
allows for lining to come up over face 
of union and to come in contact with 
union tailpiece of special material. 
Pressures up to 150 psig at maximum 
temperature of 180 F.—Farris Flexr- 
ible Valve Corp., 610 Commercial Ave., 
Palisades Park, N. J. 

For more information circle 375 


MISCELLANEOUS 
Voltage Regulator 


New “Recostat,” said to be “the 
first universal magnetic amplifier volt- 
age regulator for exciter control ap- 
plication,” can control generators from 
5 to 150 kw. Prime movers may in- 
clude diesel or gasoline engines, induc- 
tion, synchronous or d-c. motors, steam 
or gas turbines. Among features: 
response of 1/400th second which 


scientific nose 


Motorists in vehicular tunnels through- 
yy out the nation may owe their lives— 
Dye at least their comfort—to Carbon 
os __ Monoxide Detection Equipment manu- 
~) factured by Taller & Cooper, Inc., of 
Brooklyn, N.Y. Says Stanley A. Kroll, 
ice-president, ‘‘We have always specified 
Hoke Toggle Valves for our equipment because 
of the close tolerances to which Hoke products 
are made. Once a Hoke Valve is placed 
in the line, no maintenance is required.”’ 


If you have a similar toggle valve application, we'll be 
glad to send you catalog and data sheets, pronto. 








water—pure and simple 


Pure, demineralized water—whenever 
you want it. That’s the purpose of the 
Barnstead Pressure Bantam Water 
Demineralizer, a product of Barnstead 
Still and Sterilizer Co., of Boston, Mass. 
An important part of this equipment 
is a Hoke Needle Valve, chosen because 
of ‘‘its compact size and its precise flow 
regulation characteristics.’’ Hoke Needle Valves 
come in sizes ¥” to ¥4” in aluminum, 
brass and stainless steel. 


triple-threat valve 


“We tested many valves 
for our Infra-Red Gas 
Analyzer before selecting 
Hoke,"’ says Max D. Liston, 
of Liston-Becker Instrument Co. 
7/“We had three requirements 
in mind. First, the valve 
must withstand corrosive 
gases and environments; second, it must 
not leak in the closed position, holding 
a charge for as long as a year; third, it must 
fit into a very limited space. So far, 
Hoke Valves have met all requirements.” 
Do you have a tough job for a small valve? 
Why not let ws offer our suggestions? 
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Atkomatic 
Gainloce Yoo! 


Direct Lift Valve 


to 5000 P.S.I. 


Rugged, simple, compact, heavy- 
duty, two way valve for broad in- 
dustrial applications. Assures con- 
tinuous service, nothing to wear 
out, has only two moving parts. 
Instantaneous action. 

Features higher pressures, greater 
corrosion resistance. 14 and 14 
inch pipe sizes, orifices 1/16 to 
3/16 inch diameter. Bodies are 
303 Stainless, Solenoid armature 
is 416 Stainless. 


Pressures: 5000 P.S.I. to 150° F. 

maximum, 2500 P.S.I. to 475° F. 

maximum. Paper insulated coils 

Write for Bulletin up to 180° F., glass insulated, 
No. 100 silicone impregnated up to 475° F, 








ATKOMATIC VALVE COMPANY 


525 ABBOTT STREET INDIANAPOLIS 25, INDIANA 
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The Instrument 
Air Dryer 


| 
in your own shop 
| 


Lowest set-up time 
for unskilled labor 


with all 
the 


features i 


a 





sweeereeee” 


PROFILES , CURVED SURFACES 


% Exclusive Finned System Desiccant Chambers 

% Automatic, Semi-Automatic, or Manval Control 

te Compact Functional Design (ASME Code) 

%& Safety Interlock Control System 

%& Atmospheric and Pressure Regeneration Circuits 
ke Moisture Indicator and Instruments Panel Mounted 
% Supericr Desiccant 

% Exit Dewpoint below minus 40°F at line pressure 
% Steam and Electric Reactivation 








——— 





10,000 in use. The speediest, most ver- 
satile portable engraver. Only the 
NEW HERMES has these features: 
* Adjustable for 15 ratios. * Self-centering 
holding vise. * Automatic depth regulator. 
* Adjustable copy holders. 


SEND FOR 
Submit your Dryer problems to our HR ARTT 
experienced instrument engineers Bulletin 


Send direct to us for booklet IN 87 


NEW HERMES ENGRAVING MACHINE CORP. 
13-19 University Place, New York 3, N. Y. 


ek 2 een @ mmm en, | 





| 494 Westfield Avenve, East + Roselle Park, New Jersey 
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equals any electronic exciter regu- 
lator; operates with generators rated 
at 120, 208, 220, 440 or 480 v. single 
or three-phase; frequency 380 to 420 
cps.; accuracy 1 percent under ex- 
treme swings of exciter field voltage; 
no moving parts; no adjustments or 
attention or tube changing.—Regu- 
lator Equipment Corp., Paterson, N. J. 
For more information e 376 i 





Inspection Light 
New “Eder-Lite’ extension fits in 
tiny openings or crevices; has grain- 
of-wheat bulb (%-in. maximum 





diam.) ; extension shaft stem 3/32-in. 
diam. Other extensions, 1 in. to 36 in., 
flexible or rigid, fit same unit.—Dept. 
30, Eder Instrument Co., 2293 N. Cly- 
bourn, Chicago 14, Ill. 
For more informat rcle 397 


F 


IHuminated Inspection 
Mirror 


New “Illuminated Inspection Mir- 
ror,” in appearance similar to a den- 
tist’s oral inspection mirror, is much 
longer (1244 in.), enabling serviceman 
to inspect inaccessible parts of chas- 


sis. No external cords: two “penlite” 
cells. Use of Lucite rod and other di- 
electric materials prevents risk of 
shock or shorting.—General Cement 
Mfg. Co., 919 Taylor Avenue, Rock- 
ford, Ill. 
f 378 


Combination Wire Tool 


New “Wonder Wire Worker” is a 
fine-pointed tweezer with a cutting 


—=— 


edge and insulation-stripping notches; 
will strip #16-22 insulated wire and 
cut up to #16 stranded or solid wire; 
is also wire crimper.—Lindly & Co., 
Inc., 248 Herricks Rd., Mineola, L. I., 
N. Y. 
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Planimeter 


New “Model 1100 Large Area Easy 
Read Optical Planimeter” features 
unique carriage enabling area meas- 
urements 32 in. wide and unlimited in 


length. Large roller makes reading of 
vernier easier and more accurate. Op- 
tical Tracer Point has a 60-deg. cone 
of vision to facilitate tracing and elim- 
inate parallax errors.—Los Angeles 
Scientific Instrument Co., 2451 River- 
side Drive, Los Angeles 39, Calif. 

For more information circle 380 on inquiry 


Packaged Pilot Plant 


New “Fractioneer” is a completely 
automatic and instrumented packaged 
pilot and small-scale production dis- 


tilling piant especiaily sultabie for 
vacuum fractionation of essential oils 
down to 5 mm. abs. pressure, crude 
oil evaluation, purification of small 
chemical batches, ete.—Podbielniak, 
Inc., 341 E. Ohio St., Chicago 11, Ill. 
For more informatior 381 on inquiry card 


Seismic Log Level 
Indicator 


New “Model LLI” aids in seismic 
“noise” analysis and pattern hole and 
multiple seismometer shooting; oper- 
ates with any standard seismic sys- 
tem, receiving its input from regular 
seismometer signals and furnishing 
output directly to recording camera. 
Its trace (amplitude proportional to 
logarithm of input signal) provides a 
calibrated indication of signal strength 
throughout length of seismograph rec- 


COST-CUTTING, 
TIME-SAVER 
FOR 
PROCESSING! 


SYLPHON 
TEMPERATURE 
REGULATOR 


NO. 923-0 


Quickly set—holds temperature constant 


Here’s a proved way to modernize 
and save on your processing oper- 
ations. With this dependable 
Sylphon Regulator, you can make 
quick changes in temperatures for 
liquids, air or gases. Simple turn 
of the crank adjusts the tempera- 
ture to the setting desired. Ideal 
for applications requiring fre- 
quent temperature changes to suit 
processing stages. 
More advantages! You are 
assured of uniform processing 
conditions. Spoilage is reduced. 


/asteful overheating is pre- 
vented. You save manpower, man 
hours and fuel. 

Sylphon Regulator No. 923-Q 
has many uses: with open and 
closed tanks, bottle washers, glue 
kettles, dishwashing machines, 
slashers and other units. Sturdily 
buile for years of trouble-free 
service. Recommended as stand- 
ard equipment. Write for infor- 
mation. Or, ask about a Sylphon 
Control for your specific opera- 
tions. Send for Catalog VE-D. 


CONTROLS COMPANY 


3172 | FULTON SYLPHON DIVISION «© KNOXVILLE 1. TENN. 
For forma » 107 on ing 1rd 
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PALMER 


proses 


an outstanding 


improvement in 


DIAL THERMOMETERS 


®o, 
4> 


CASE CAN ae 


ee ai-taatel| 


aeliislaehitela 


Full 3% Dial Face 


* No 
No 
in CoM Stal dele [= 


Sector 


ataliel ay 


* Constant Accuracy 


Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


INC. 
124 Ohic 


of Industrial Laboratory Recording 


THERMOMETERS, 


twood Ave Cincinnati 


and Dial Thermometers 
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ord and is completely independent of 
automatic gain contro! and other char- 
acteristics of seismic amplifier. 
“LLI” provides two logarithmic out- 
put signals, each log function derived 
in its own “compression” unit, with 
each output connected directly to an 
oscillograph galvanometer element. Se- 
lections on “compression” units in- 
clude “sensitivity,” “time constant,” 
“output deflection,” and “dynamic 
range select switch.”—Houston Tech- 
nical Laboratories, 2424 Branard, 
Houston 6, Texas. 

ft ntor 77 . 
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Air-motor Chart Drive 
New “A07 Se- 
ries Miniature 
Chart Drive” op- 
erates on air sup- 
ply 15 to 25 psi.; 
torque 8 o0z.-in. 
maximum at 20 
psi. Mechanism is 
enclosed in dust- 
and tamper-proof 
cover, Standard speed 1 rpm. clock- 
wise or counter-clockwise. Self-start- 
ing temperature-compensated escape- 
ment insures accurate timekeeping 
within 1 deg. per rev. of output shaft. 
Unit is interchangeable with most 
electric drives; is explosion-proof. 
Seth Thomas Clocks Div., General 
Time Corp., Thomaston, Conn. 
F re informatior e 283 


Projector Camera 

New “Projectina” macro and micro 
combination viewer-projector-camera 
permits study of transparencies and 
opaque objects. Eyepiece viewing in- 
cludes 3 interchangeable oculars and 
3 micro objectives (which can be sup- 
plemented by standard oculars and 
objectives of other makes) plus a spe- 
cial cross-hair eyepiece. Projection 
features include groundglass observa- 
tion (with 2 supplementary projection 
objectives), 2 cross-hair graph screens 
for precise measurement readings, cir- 
cular scale for determining angles, 
as well as wall-viewing for group 
study. Photography through 4x5-in. 
filmholder carrier interchangeable 
with groundglass, or a single-lens re- 
flex camera attachable to eyepiece 
mount. Magnification from 10 up to 
1500 times. Transmitted-light system 
and surface-light system can be com- 
bined for simultaneous examination of 
silhouette and surface, creating 3- 
dimensional relief effect. Over-all di- 
mensions 9x11x18 in.; weight 40 lbs. 
—Karl Heitz, Inc., 150 W. 54th St., 
New York 19, N. Y. 
c r rele 384 on inquiry card 
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Nen-metallic Screwdriver 

New “Peaker” is for manufa-turers 
and service men who need a durable 
non-inductive alignment tool for sen- 
sitive settings which prohibit the use 
of metallic implements. It is a light- 
weight screwdriver with composition 
handle and _ reversible-tip hardened 
ceramic blade. Blade is of American 
Lava Corp.’s “AlSiMag 491” material 
which is extremely hard, (9 on Mohs’ 
scale).—Radio Industries, Inc., 5225 
N. Ravenswood Ave., Chicago 40, Ill. 
e 388 on inquiry card, 
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TV and Phone Intercom 


New “TV Telephone Intercom Sys- 
tem” resembles a 17-in. TV receiver 
with a phone handset mounted along- 
side screen. When person placing call 
lifts his handset, his image appears 
on one-half of TV screen. As called 
person answers, his image appears 
on other half of screen. Thus, both 
are visible at either end. Among uses: 
showing merchandise, personnel iden- 
tification, inter-plant and _ inter-city 
conferences, surveillance and control. 
When phone is not being so used, TV 
monitor may be used for closed-circuit 
TV, for subscription TV or for off- 
the-air programs, with image dis- 
played over entire screen area.—Kalb- 
fell Labs., P. O. Box 1578, San Diego 
10, Calif. 
F f f 386 


Particle Sizer 


New Calibrator attachment for 
maker's “Sub-Sieve Sizer’ measures 
particles too small for sieves (its 


range: 0.2 to 50 microns) by deter- 
mining resistance to air-flow of a 
weighed sample under standard pack- 
ing condition .—F'isher Scientific Co., 
717 Forbes St., Pittsburgh 19, Ponna. 
For re intormat 387 oF y card, 


Dehydrators for 
Instruments 


New “Humi-Caps” are small one- 
piece transparent plastic dehydrators, 
produced in three sizes, in indicating 
and non-indicating types. They help 
prevent moisture damage in optical, 
aircraft and electronic instruments.— 
DriAire, Inc., South Norwalk, Conn. 

F nf y.ior 388 nquir ard 

+ oye 
Excess-humidity 
Warning Devices 


New “Humi-Spots” are cards im- 
pregnated with spots of moisture- 
sensitive material. Three standard 
types: two single-spot cards and one 
three-spot card, each showing differ- 
ent degrees of relative humidity; con- 
forming to current military specs. 
*%‘“Humi-Eyes” external indicators 
show humidity conditions within a bar- 
rier package; are designed for Method 
II military packaging. % ““Dehydrator 
Plugs” control moisture inside equip- 
ment; can be used during service, 
transit and storage: color change of 
desiccant shows when replacement is 
necessary.—DriAire, Inc., South Nor- 
walk, Conn. 
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Mach Number Computer 


New “CA-500” force-balance-type 
Mach Number computer weighs 4% 
lbs.; provides accuracy of 0.01 Mach 

for 95 percent of 
laboratory test 
points; obviates 
need for external 
pressure pickups 
and vacuum 
tubes. Maximum 
versatility: when 
combined with a 
temperature bulb 
and two local 
wind detectors mounted in air stream 
to supply local angle of attack and 
local angle of yaw, respectively, it 
produces voltages proportional to true 
angle of attack, true angle of yaw, 
Mach number, and true airspeed; 
ample torque for digital outputs, ete. 
—Servomechanisms, Ince., a say” and 
Stewart Aves., Westbury, L. Re 
For more information circle 390 « 


Motor-control Centers 


New “DA7093” motor control cen- 
ter will save up to 50 percent in floor 
space; will take nine NEMA Size One 
starter units, or six NEMA Size Two 


units, of either fusible or circuit- 
breaker types. New “Type B” terminal 
blocks allow starter units to be re- 
moved or inserted without disturbing 
established wiring.—Distribution As- 
semblies Dep't, General Electric Co., 
41 Woodward Ave., Plainville, Conn. 
For more information circle 391 on inquiry card 


Industrial Hoist Control 


New “Bulletin 14166” a-c. hoist con- 
troller for use with wound-rotor mo- 
tors combines unique characteristics 


of eddy-current load brake and regu- 
lating magnetic amplifier: speed- 
torque curves previously unavailable 
on a-c. hoists.—Cutler-Hammer, Inc., 
256 N. 12th St., Milwaukee, Wis. 
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e 392 on inquiry card. ° 


A NEW APPROACH 
TO THE PROBLEMS 
OF INSTRUMENTATION 


THE 


UNIVERSAL INSTRUMENT BENCH 


THE 
PROBLEM 


THE 
APPROACH 





THE 


SOLUTION 
—_—_———_—_—_> 


AREAS OF 


APPLICATION 
re 





TO PROVE OUT AND TEST INSTRU 
MENT SYSTEMS IN: OPTICS, ELECTRON- 
ICS, ‘PHYSICS, PHOTOGRAPHY, ELEC 
TRO-MECHANICS, AND ALLIED FIELDS 


(BY THE USE OF OVER 50 COMPONENTS 
WHICH CAN BE ASSEMBLED IN THOU- 
SANDS OF COMBINATIONS. WITH ANY 
NUMBER OF THESE COMPONENTS A 
TREMENDOUS RANGE OF INSTRUMEN- 
TATION SETUPS CAN BE MADE IN A 





| MATTER OF MINUTES. 


THE ILLUSTRATION SHOWS A SET-UP 
FOR TESTING THE IMAGE QUALITY OF 
AN ELECTRON TUBE’ OR THE OPTICAL 
PROPERTIES OF A LENS 


FOR RESEARCH AND DEVELOPMENT 
ON THE PRODUCTION LINE 

IN ASSEMBLY AND INSPECTION 
INDUSTRIAL PHOTOGRAPHY 





For a complete 20 page descriptive catalogue send to 


Meyer- Oplicra t, = 


(Formerly Hugo Meyer & Co.) 


39 West 60th St. 


New York 23, N. Y. 
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Fig. 1. Crankshaft 
for 44-in.-blooming- 
mill engine. 


Special Instruments 


STEEL I 


ORE and better instruments are needed constantly 
in the steel industry by inspectors, engineers of all 
types, mill operators and many other people con- 


nected with the business. 


Ultrasonic Inspection 


The Sperry “Reflectoscope” is an ultrasonic tester. Its 
original use in the steel industry in 1945 was for the in- 
spection of gun blooms for internal defects. (Gun blooms 
are ingots in the early stages of rolling, preparatory to the 
manufacture of large gun barrels.) Before the introduction 
of the “Reflectoscope.” the testing procedure was to cut 
off the end of each bloom. The length cut off was twice 
the thickness of the bloom; the piece cut off of a 10-in. 


Presented at Conference on Instrumentation for the Iron & Steel 


Industry, Pittsburgh, March 25, 1954 


Fig. 2. Testing crankpin of 44-in. bleoming mill with “‘Reflectoscope.” 
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or the 


DUSTRY 


bloom was 20-in. long. The 20-in. piece was cut off and 
scrapped. Then a thin slice was cut off for etching and 
macroscopic examination. Contrast this procedure with 
the “Reflectoscope” method. Passage of the ultrasonic 
crystal over the end surfaces of the bloom reveals the 
existence or absence of defects. In ten minutes, the inspector 
has a more complete, more reliable answer to his questions 
than he previously had had even after days of work and 
study. Scrap has been reduced, sawing labor on good prod- 
uct has been eliminated, laboratory expense has been re- 
duced, inspection is more complete, and the customer is 
assured of a better product. 


A Dramatic Incident 
No maintenance man wants to leave a shaft in service 
when it is cracked half way through and can cause damage 
or loss of life when it breaks. Yet that is exactly what many 
maintenance men have been doing for years. 


> e7y 


Fig. 3. Measuring thickness of tank wall with “Audigage” ultrasonic 
thickness tester. 





Fig. 4. X-ray ‘‘Measuray”’ 


gage on 98-in. hot mill. 


Instrumentation is gradually transforming steel operations from an 
art depending on personal skill to a science depending on measure- 
ment and control. Examples show dramatic use of ultrasonic in- 
spection and thickness gaging, x-ray thickness gaging, infrared 
width gaging, blooming-mill torque control with strain gages, open- 
hearth crane analyses with strain gages, and electrical weighing. 
Special depth and crack indicators have been developed. 


W. A. BLACK 


Republic Steel Corporation 


Probably the most dramatic incident in the history of 
ultrasonic testing occurred in the Cleveland Plant of Repub- 
lic Steel Corporation. It involved the discovery of internal 
cracks in a pin of the crankshaft of a 25,000-horsepower 
steam engine. The engine drives a 44-in. blooming mill. 
The crankshaft is shown in Fig. 1: the pin is 54-in. long 
and 24-in. in diameter. Breakage of the crank pins could 
have been catastrophic. The engine would probably have 
been destroyed. The blooming mill, locker room, men in 
the area, and an electrical substation were all vulnerable 
to the shower of flying steel propelled by super-heated 
steam at high pressure. 

The maintenance crew had gone through their regularly 
scheduled Sunday inspection and—if they had not had 
the ultrasonic tester—would have declared the engine 
“O.K.” Nothing appeared to be amiss even to their ex- 
perienced eyes. Fortunately, they were prepared to make 
the ultrasonic test (Fig. 2). which discovered cracks in 
the pin. As the surface of the pin in the plane of the 
cracks (Fig. 1) was covered by the crank throw, the cracks 
were completely undetectable by any means except the 
ultrasonic method. 


Thickness 


It is frequently necessary to determine the thickness of 
tanks and pipes. The method commonly used is to drill a 
hole. measure its depth, and plug it up again. This method 
is slow, incomplete, and unreliable. The modern alternate 
is use of ultrasonic measurement. 

If the material is '4-in. thick or more, the “Reflecto- 
scope” can be used. Its lower limit of measurement is 
restricted by the difficulty of measuring the time interval 


between the broadcast of the high-frequency signal and 
the reception of its reflection or echo. kor thicknesses be- 
low 4% inch, another ultrasonic method is used (Fig. 3). 
The wall of the vessel at the point being measured is 
vibrated at high frequency. The frequency is adjusted until 
the amplitude of the vibration is a maximum. That maxi- 
mum is a function of the wall thickness, and the instru- 
ment is calibrated in terms of thickness. As the instrument 
the distance from the surface to the first 
discontinuity the wave encounters, it can be used to detect 
laminations as well as to measure thickness. 

Several manufacturers make instruments of this type. 
They include Sperry Products, Inc., Magnaflux Corpora- 
tion, and Branson Instruments, Ine. Fig. 3 shows the 
Branson “Audigage.” 


measures only 


X-ray Thickness Gage 


The primary function of a hot-strip mill is to roll a 
slab down to a strip of a certain thickness. Until a few 
years ago, the roller had to depend on a micrometer meas- 
urement for information as to what thickness was being 
obtained. The measurement usually was made at one point 
near the corner of the strip—-an infinitesimal percentage of 
the total area. This point differs from the actual over-all 
thickness of the strip more than does any other point on 
the strip. It is indeed a credit to the skill of the rolling-mill 
operators that they were able to hold the thickness as well 
as they did. 

In 1947, by the use of the x-ray thickness gage (Fig. 4) 
hot-strip rolling took its place in the slowly moving parade 
of improvements that are gradually transforming steel 
operations from an art depending on personal skill to a 
Automation— Page 1787 
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“Mensuray” x-ray gage. 


ecience depending on precise measurement and control. The 
radiation-type gage measures the thickness of the strip 
without making contact with it. This permits continuous 
measurement of the thickness of hot strip. If the roller wants 
information on the variation across the width of the strip, 
he can make the gage traverse the strip. 

The advantages of noncontacting gages include immedi- 
ate and continuous thickness information, insensitivity to 
strip vibrations, higher accuracy on thin strip, reduced 
rejections due to instrument error. reduced waste of usable 
produc t. and others. Ther 
spread that it can be said 
to cperate a hot-strip mill 
is reducing his yield and qualicy potential and endangering 


ue has now become so wide- 


safely that the man who tries 


without a noncontacting gage 


his prestige. 


Fig. 6. Triple x-ray gage on plate mill. 


Fig. 7. X-ray gage on seamless tube mill for gaging tube ends. 
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The instrument used in the hot-mill installation of Fig. 
1 is shown in Fig. 5. Extension of the use of such gages to 
cold strip has entailed the development of many designs. 
lig. 6 shows a triple installation on a plate mill in a Repub- 
lic Steel plant. ‘the inspector’s station is shown. The mill 
is at his left. the three gages are at his right. 

The next step, now on trial, is automatic control of the 
roll position by the noncontacting gage. The many factors 
involved necessitate a cautious approach: all successful 
work to date has been on cold mills. Recent progress is 
encouraging. It is probable that in a short time, automatic 
control of roll pos.tion by the thickness indication of non- 
contacting gages will be accepted practice in strip mills. 

An important by-product of the noncontact strip gage 
is the tube-end thickness gage (Fig. 7). The tube is rotated 
while the x-ray probe moves into the tube a distance of 
6 feet. Wherever the wall thickness exceeds allowable toler- 
ance, paint is sprayed on the outside. This mark guides 
the cut-off operator in trimming the pipe-ends. It also 
avoids scrapping salable pipe and provides the mill with 
prompt information regarding excessive off-gage material. 

An instrument that is likely to be associated with the 
noncontacting thickness gage on hot strip mills is the non- 
contacting width gage. The scanning unit, about 12 feet 
above the strip, scans the strip for infrared radiation. It 
is a highly sensitive device whose output is used to record 
the width on an instrument at the rollers’ control station, 


Stress, Strain, Torque 


The next group that is increasing attention in instrumen- 
tation is the stress, strain, and torque estimate group. In 
this field, the best of engineers is liable to stumble because 
of lack of measured data and the necessity to estimate or 
assume values that cannot be checked. The device that has 
proven fundamental in this work is the SR-4 strain gage. 
Instrumentation that can be used with it is almost unlimited 
in variety and extent. A few applications show how im- 
portant a part it can play in steel-mill operations. One 
application is the determination of torque on the spindles 
connecting the 44-in. blooming mill with the engine men- 
tioned in the ultrasonic test discussion: another concerns 
the measurement of load distributions, stresses, and strains 
in open-hearth crane girders and columns. 


Blooming-mill Torque Control 


Fig. 8 shows the entry side of the 44-in. blooming mill. 
In the past, assumptions made in the absence of actual 
measurements had resulted in production loss and high 
maintenance cost. One popular explanation for the frequent 
failures was that the roller tried to roll ingots that were 
not as hot as they should be. 

Owing to repeated breakages of the lower drive spindle, 
torque on that spindle was an important variable. It was 
also elusive. Torque depends on several elements including 
roll pressure, coefficient of friction at various points, com- 
pression area in the ingot during rolling, and bearing 
conditions. To calculsce actual torque values during rolling 
would be an engineer’s nightmare, but strain gages (Fig. 
9) permit direct measurement. 

In a project involving massive equipment and many 
variables, it is essential to plan carefully the exact location 
of the strain gages. the design and construction of the 
slip rings. the accumulation of associated data, the coordi- 
nation of observations, and, above all, the analysis and 
interpretation of the data. The variables that had to be 
measured were (1) torque of both top and bottom spindles. 
(2) mill housing load, (3) pass height, (4) reduction per 
pass, (5) roll speed, and (6) ingot temperature. The in- 





Fig. 8. Entry side of 44-in. blooming mill. 


struments used (Fig. 10) were located in the engine room, 
‘emote from the vibration and dirt of the mill. Phone com- 
munication was used between the observers in the mill and 
those at the instrument locations. 

The strain gages and slip rings can be seen on the shaft in 
Fig. 11. This assembly was water-proofed and then covered 
with a rugged protective cover. Fig. 12 is a typical record- 
ing of the torque during one pass. The bottom spindle 
reached a peak strain of 14,900 psi. while the top one 
reached a peak of only 6.800 psi. These figures correspond 
to torques of twenty million lb.-in. and nine million Ib.-in., 
in the bottom and top spindles respectively. 


Conclusions derived from data: 


1. 30 percent of the peak loads exceeded the endurance 
limit of the shaft. This means that maintaining the peaks 
at the normal frequency of the mill would result in break- 
age of the shaft. 

2. Average spindle torque and average mill housing col- 
umn stresses were well within safe operating limits (Fig. 
13). This means that failures were caused not by a high 
sustained torque, but by high peak loads at a high fre- 
quency of operation. 


3. Not only the average but also the peak loads on the 
mill housing were well within safe limits (Fig. 13). The 
peak reading in this chart is the highest reading ob- 
tained during the rolling of 20,000 ingots. It is so far be- 
low the capacity of the housing that the possibility of 
overdesign is indicated. 

4. Contrary to expectations, the mill housing pressure 
was not proportional to the torque on either spindle or the 
total torque on both spindles. As it is easier to measure 
housing pressures than torque, it was hoped that housing 
pressures could be used as a measure of torque. The scat- 
ter of data reveals that any housing stress measurement 
could correspond to a wide range of torque values. 

5. The fact that certain operators consistently overloaded 
the mill more frequently than others indicated an element 
of skill in mill operation. 


Fig. 10. Insiruments used in 44-in.-blooming-mill tests. 


November 1954—I/nstruments & Automation 


Page 1789 





—_ ae A 
6. The figures indicated the possibility of using torque 


measurement as a means of avoiding overload and also as 
an aid in maintaining mill capacity. If the mill could be 
loaded to full safe capacity in each pass, the increase in 
production would probably be much greater than that 
gained by the occasional heavy drafts which caused the 
overload peaks. 

7. Even though low temperature in the ingot tended to 
increase the loading on the mill, no direct relationship was 
established between temperature and high torque. Other 
factors affected the torque enough so that temperature was 
far from being the dominant influence. 


Open-hearth Crane 


Work on the open-hearth crane girder and columns was 
prompted by the fact that large expenditures were contem- 
plated to increase the capacity of the crane. Theoretical 


assumptions regarding loads, capacity of the girders, and 
column deflections led to an estimated cost which was in 
excess of the amounts that the management felt justified. 
The engineers then used strain gages to get actual measure- 


ments of load distribution, strain, stress, etc.—-with satis- 
factory results. Fig. 14 shows some work in process. Since 
the first project of this kind was completed about 3 years 
ago, similar work has been done in other plants of Repub- 
lic Steel Corporation: the study of open-hearch cranes has 
altered plans sufficiently to reduce the anticipated cost by 
several hundred thousand dollars. One project would have 
been abandoned if strain gages had not revealed that it 
could be done for a fraction of the original estimate. 


Seam-depth Indicator 


“Mistakes” in estimating the depth of seams in steel 
plants total many thousands per day. Inspectors are some- 
times expected, for instance, to pass seams less than 1 /32- 
in. deep, but must reject seams more than 1/16-in. deep. 
Vol. 27 
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Fig. 14. Strain-gage stud‘es in 
progress for determining stresses 
in open-hearth crane runways. 


If they try to use a file and a depth micrometer, they face 
an endless task; visual examination is not adequate. 

\ solution was developed in the Electrical Laboratory of 
Republic Steel Corporation, Cleveland. It is the Seam- 
depth Indicator (Fig. 15), shown being used as a “go-and- 
no-go” gage on billets with a maximum passable seam of 
0.030 inch. Couplings also can be inspected to allow a 
maximum seam depth of 0.030 inch. 

In operation, the seam-depth indicator passes or rejects 
seams by movement of a search coil across the seam. A 
high-frequency current in the coil induces a similar current 
in the surface of the piece being tested. The coil also detects 
changes of conductivity in the surface. Conductivity is 
roughly proportional to seam depth and can, therefore. 
be used as a measure of seam depth. If the seam is deeper 
than a predetermined value, a light flashes in the handle 
of the detector-coil assembly. 

An automatic coupling inspector has been developed 
which cleans, inspects, and cleans or rejects, all auto- 
matically. 

\ direct-reading instrument also was designed and built. 
It indicates seam depth in thousandths of an inch. Owing 
to the instrument’s sensitivity to conductivity, it must be 
calibrated for the conductivity of the material being 
inspected. 

The seam-depth indicator has also proved its worth in 
maintenance operations. A good example is the inspection 
of a boiler in one of Republic’s plants. Because of his dis- 
covery of several cracks in the inside of a large tank, the 
insurance-company inspector rejected the tank. If this 
rejection had been final, production of a mill would have 
been stopped for weeks. Fortunately, a seam-depth indi- 
cator was available. Its accuracy was demonstrated to the 
inspector by measuring the depth of several cracks and then 
grinding them out. On the basis of this demonstration, he 
authorized complete inspection of the tank: upon finding 
that all of the cracks were superficial, he permitted its use. 





Fig. 15. Testing billets with sea.a-depth indicator. 


4 


Fig. 16. Republic crack-detector for locating flaws in welded tubing. 


Crack Detector 


Related to. but different from, the seam-depth indicator 
is another development of Republic’s Electrical Laboratory. 

the Crack Detector (Fig. 16). It is an inductive method 
of defect detection and has been used exclusively on tubing. 
It consists merely of a single coil, a control panel, and a 
signal light. 

In addition to its simplicity and easy installation, this 
instrument has an important feature seldom found in indue- 
tion-type defect-detecting equipment-—it has no appreciable 
end-effect: it will detect the defect even on the end of 
the tube. Short pieces of welded tubing suspected of incom- 
plete welds at the ends can be inspected rapidly for that 
condition. 


Weighing 


Weighing is an operation in which the steel industry 
condones a large volume of honest “mistakes.” Dependence 
upon “estimated weights” is concentrated principally in 
interdepartment weighing, presumably on the assumption 
that errors in one department will be counteracted by com- 
pensating errors in another department. 

The Republic Steel Corporation Electrical Laboratory 
has concentrated on the application of strain-gage scales 
(Fig. 17) for locations which cannot be served economi- 
cally or efficiently by conventional scales. As scales are 


Fig. 17. First portable 50,000-pound crane scale in the steel industry. 
The scale can be used wherever a crane is available; one use has been 
to check accuracy of mill scales. 


Fig. 18. Scale for weighing hot ingots. 


adapted to automatic use and control applications, their 
role in steel production will be enlarged. 

Another crane scale has been developed which is be- 
lieved to be the first built-in electrical scale with high 
accuracy, multiple cells, and a spreader beam especially 
designed to accommodate electric weighing equipment with- 
out any loss of headroom. 

\ basket-like structure (Fig. 18) is used for weighing 
hot ingots. Even though it is frequently subjected to the 
terrific impact of 10-ton ingots dropping from a consider- 
able distance, the platform is kept in the weighing position 
at all times. It has been in service since October, 1951 
despite the punishment inflicted by dropping ingots. 

The groundwork laid by experience with these and other 
electrical scales provides a basis upon which a program 
of automatic recording and automatic control can be built. 
The applications described of special electrical instruments 
that have found a place in steel operations illustrate the 
vast possibilities. 

November 1954 


Instruments & Automation—Pa 





Measurement Technique for 


HIGH VACUU 


Two basic types of data are required in vacuum measurement—(1) 
mean-free-path, or collision-type, data and (2) number of gas mole- 
cules, or pressure-type, data. Choice of proper vacuum gage depends 
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on the data required, and on range, cost, reading method and accuracy. 


IGH-VACUUM TECHNIQUE is 
important in many manufactur- 
ing processes. As the term “high 

vacuum” has several connotations, we 
shall define high vacuum as the condi- 
tion existing when the mean free path 
(distance travelled between collisions) 
of gaseous molecules present is greater 
than the dimensions of the defining ele- 
ments of the vacuum system. 

High vacuum is used in devices (re- 
ceiving tubes, cyclotrons, etc.) and in 
processing of materials; vacuum proc- 
essing is being applied widely to dis- 
tillation and drying of high-molecu- 
lar-weight compounds, and in vacuum 
fusion of metals. Measurement of the 
degree of vacuum (pressure) is of 
basic importance, and many devices 
have been developed to measure the 
vacuum. 


Gas Sources 


Sources which prevent the attain- 
ment of a “good” vacuum include: 
(1) residual air, (2) air leakage, (3) 
vapor pressure of material in system, 
(4) desorbed gases and vapors from 
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surfaces, and (5) reaction products. 

One or more of these sources con- 
tribute to the total gaseous content of 
the system. It should be emphasized 
that, as the residual and inleaking air 
of a system is reduced, the effect of 
desorbed vapors becomes proportion- 
ately greater. Water. light organic 
molecules, and some gases (CO, COs, 
SO.. Cl., He) which are absorbed 
strongly on surfaces are the usual of- 
fenders. To reduce this source of pres- 
sure, the vacuum system may be out- 
gassed by heating, or cleaned-up with 
chemical “getters” or electrical dis- 
charge. Another source of pressure 
that often is overlooked in vacuum 
systems is the vapor pressure of vacu- 
um-pump fluids or oils, and of vacuum 
lubricants. The use of low-vapor-pres- 
sure oils and greases, and use of cold 
traps or traps containing absorption 
materials will reduce the gaseous con- 
tribution from these sources. 

Once the sources of molecules giv- 
ing pressure indication in a_high- 
vacuum system are known, the problem 
is to choose the gage best suited to 
the system and process. 
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Classification of Gages 


Vacuum gages may be classified in 
two broad groups—namely, those per- 
forming (1) a true pressure measure- 
ment of force exerted by mo'ecules on 
an area (liquid or diaphragm), or (2) 
an indirect measurement of pressure 
by correlation of the number of mole- 
cules present (pressure) in the high- 
vacuum system with various properties 
of the thermal conductivity, 
viscosity, ionization. 

The following chart lists a few of 
the commonly used vacuum gages. 
their principle of operation, range. 
and characteristics. 


pases 


Information Required 


Proper choice of gage depends on 
the information required. which may 
be either (1) number of gas molecules 
per unit volume of system or (2) num- 
ber of collisions of gas molecules and 
other particles between elements in the 
system. The former is the value in- 
dicated as pressure by vacuum gages; 
the latter is the information most often 





required in high-vacuum work. Unfor- 
tunately, the former (the vacuum-gage 
reading, which is a measure of the pres- 
sure of pumpable gases) is usually in- 
sufficient to predict the number of col- 
lisions of molecules and particles in the 
space between elements of the system. 
For example, in an electron tube con- 
taining a plate and cathode, it is neces- 
sary to know the number of collisions 
between molecules and charged par- 
ticles in the space between the cathode 
and the plate. Maintaining the pressure 
constant in the system and moving 
the plate closer to the cathode de- 
creases the total number of collisions 
of molecules and particles in the space 
between the plate and the cathode. 
Thus a measure of pressure as well 
as of distance between elements and 
of number of charged particles is _re- 
quired. 


Mean-free-path Measurements 


Knowledge of the number of colli- 
sions of gas molecules in the system 
is the information most often required 
in high-vacuum work. 

Example 1: A measure of residual 
and inleaking air is desired to deter- 
mine whether distillation and recovery 
of a substance with a low vapor-pres- 
sure is feasible. Furthermore, the sub- 
stance may be sensitive to oxidation 
or heat. In such cases, lowering the 


air pressure decreases the number of 
collisions of the distillant with air. 
The same objective (decreasing num- 
ber of collisions of distillant with air) 
is attained by decreasing the distance 
through which the distillant molecules 
must travel. 

Example 2: A measure of the gas- 
eous molecules that may interfere with 
the passage of particles carrying elec- 
trical charges (as in electron vacuum 
tubes and particle accelerators) may 
be required. The pressure indication 
is primarily to inform the engineer 
when the molecular concentration be- 
tween elements is low enough to per- 
mit passage in the particular system 
without scattering of the charged 
particles. 

Example 3: A measure of the pres- 
sure of gases which can be evacuated 
from a system may be required, as 
in vacuum coating. The pressure read- 
ing informs us when to start evapora- 
tion of molecules; changes in the read- 
ing indicate changes in concentration 
or mean free path (distance travelled 
between collisions) of the gas between 
evaporator and coated film. The num- 
ber of collisions between gases and 
evaporated metal must be kept lower 
than a fixed value which is determined 
by the gaseous content of the system, 
the rate of evaporation of metal, and 
the dimensions of the system. The 
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final determinant is the result ob- 
tained in the coated film. 

Thus, when number of collisions of 
molecules between elements is the 
variable of interest, the vacuum meas- 
urement serves only as a convenient 
guide for setting limits within which 
to operate. Any gage having the de- 
sired range and convenience of opera- 
tion can be used for this type of meas- 
urement. The gage should be protected 
from vapors and metal deposits which 
may contaminate its surfaces. 

It is not necessary to have absolute 
and accurate pressure readings in such 
operations. Once the optimum operat- 
ing conditions are established, the 
reading of the gage should be observed 
and deviations from this value used 
as a guide to operation. The pressure 
measurement itself may be inadequate 
for evaluation of the number of gas- 
eous collisions in the space between 
elements in the system, and additional 
independent data for checking the pres- 
sure between elements or mean free 
path may be used. For example, in 
Example | above, the degree of separa- 
tion of components by molecular dis- 
tillation depends not only on the pres- 
sure of evacuable gas present but also 
on the rate of heating of the distillate. 
Thus the rate of heating or rate of 
distillation can be used as additional 
measurements for keeping the mean 


Vacuum Gages. 





Pasic class Operating Principle 


Liquid Displacement 
Measures 
Force of 
Molecules 
on an 
Area 


Radiometer—transfer of 
| momentum from hot to cold 
surface 
Mechanical 
Deformation 
by pressure 


manometer. 
of thin wall 


Heat conductivity—cooling 
| of wire by gas 
Viscosity—transfer of en- 
ergy between molecules 
and surfaces 


Measures 
Property of | 

Gas in 

Terms of 
Pressure Ionization—gases ionized 
by electron or alpha-par- 
ticle impact 


Pressure Range 
mm.Hg 


Gages 


McLeod 
U-tube manom., oil 
1 -tnbe. He—Rayleigh 


Knudsen 


Diaphragm micromanometer 
Quartz spiral 
Pirani 
Thermocouple 
Viscosity—decrement 
Viscositv—static 
Hot filament 
Cold cathode (Philips) 
Alphatron 
Mass spectrometer 


Characteristics 


4 
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free path of the combination of dis- 
tilled molecules and evacuable gases 
within desired limits. 


Pressure Measurements 


A knowledge of the number of gas 
molecules per unit volume (pressure) 
in a system often is required: 

Example 1: A measure of degree of 
outgassing or drying of a material in 
a high-vacuum system is often desired. 
Here the significant measurement is 
the determination of the number of 
gaseous molecules evolved per unit 
time, or the total number evolved. 
High vacuum is usually necessary be- 
cause the material being treated may 
be heat sensitive (such as biological 
fluids) and therefore cannot be dried 
by more conventional methods. 

Example 2: A measure of gases 
evolved in reaction studies and desorp- 
tion of surfaces is required. Also, the 
calibration of gages by determining 
either the total gaseous content) or 
the ratios of different gaseous 
ponents in the system may 
portance, 

In using gages to determine molecu- 
lar concentration, information is usu- 
ally about the source of 
pressure and also the characteristics of 
the measuring chart of 
gages). As the gage reading must be 
a direct measure of the molecular con- 
centration, should be taken to 
minimize changes in calibration of the 
gage during use. Materials that often 
cause changes in calibration of gages 
are corrosive gases, oxygen, chlorinated 
compounds, and organic compounds 
which react with elements of the gage. 
Elements of the gage itself can decom- 
pose materials in the vacuum system 
organic compounds are decomposed by 
hot-filament and ionization gages. 

Thus the choice of a gage for meas- 
urement of molecular concentration 
depends on how the gage reacts with 
the material in the system. For mate- 
rials which are changed easily by the 
addition of energy (heat from a hot 
filament or electron-beam impact) a 
gage should be chosen that imparts 
the least energy to the molecules pres- 
ent. For example, the use of a thermo- 
couple or Knudsen (low-temperature ) 
instead of an ionization (high-tem- 
perature, electron-beam) gage is in- 
dicated. 

The vacuum engineer must 
sider not only changes in calibration 
arising from chemical reaction with 
the gage, but also the change in sen- 
sitivity of many gages with change in 
gas composition. Vacuum gages that 
measure a property of the individual 
type of molecules (heat conductivity, 
ionization, and viscosity gages) must 
be calibrated for each different gas. 
Thus in a system with changing gas 


com- 


be of im- 


necessary 


gage (see 


care 


con- 


Page 1794—Jnstruments & Automation 


composition it may be necessary to 
use an absolute-type gage (McLeod, 
diaphragm, or Knudsen) if one is in- 
terested in accurate measurement of 
molecular concentration. 

Owing to the difference in sensitiv- 
ity of some gages with different gases. 
the vacuum engineer often can meas- 
ure ratios of constituents (i.e. per- 
form gas analysis) by using multiple 
gages with reaction chambers or ab- 
sorption traps. An example is the de- 
termination of water concentration in 
a low-pressure gas stream by measure- 
ment of thermal conductivity (Pirani) 
of the total gas stream, then reduction 
of the water to hydrogen gas and 
measurement of the conductivity of the 
final gas mixture. The change in ther- 
mal conductivity will be a function 
of the water content of the gas. 

Another effect to consider when 
measuring pressure in a system (mo- 
lecular concentration) is the clean-up 
(absorption) of some gases by ioniza- 
tion gages. This and the more common 
tendency of gages to outgas and thus 
contribute gas to the system, makes 
absolute readings of molecular con- 
centration suspect in high-vacuum 
systems. 

The ideal instrument for measuring 
molecular concentration in a_high- 
vacuum system is the mass spectrome- 
ter. The mass spectrometer can follow 
the concentration of specific compo- 
nents of the gas in the system and 
usually enables the operator to trace 
the source of pressure. 


Choice of Gage 


Once the purpose for measuring 
the vacuum (number of molecules per 
unit volume or number of collisions of 
molecules between elements) has been 
decided upon, the selection of the 
proper gage then depends on: 

l. Range: 

For above 104mm. Hg 
the McLeod, diaphragm, thermocouple, 
Knudsen, Pirani, Alphatron, or cold 
cathode (Philips) ionization gages may 
be used. For pressures below 104mm. 
Hg the ionization-type gage or sensi- 
tive Knudsen are required. The Philips 
and Knudsen gages are available with 
an extended range from 10° to 10° 
mm. Hg. 


pressures 


2. Cost of Gage: 

In general, the lower the pressure 
measured the higher the cost of the 
gage and auxiliary equipment. 

3. Method of Reading: 

Method of indication of the pressure 
may be a determining factor. A manu- 
ally-operated McLeod gage gives a 
discontinuous reading; the operator 
must trap and then compress a sample 
of gas to make a measurement. Where 
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a continuous reading is required, as 
for control use, an electronic gage 
(ionization, Pirani, or thermocouple) 
or a “turbine” type viscosity gage 
may be required. 


1. Accuracy: 


The accuracy of vacuum measure- 
ments must always be considered with 


suspicion—-if the pressure indication 
is assumed to come from one source. 
Readings of air being evacuated are 
often complicated by desorbed vapors 
from the gage or vacuum system. For 
accurate readings and calibration of 
gages, absolute gages (McLeod or U- 
tube manometer) should be used. All 
condensable vapors should be trapped 
from the gages being calibrated and 
the system thoroughly outgassed. Only 
in this manner can accurate calibra- 
tions be obtained. 

5. Ruggedness: 

In general, vacuum gages are deli- 
cate instruments that require care in 
handling and using. The most rugged, 
wide-range vacuum gage presently 
available is the cold-cathode (Philips) 
gage; there is no filament to burn out 
and, in the metal-type version, no glass 
envelope to break. The McLeod gage 
and other types are also available in 
ruggedized industrial models. 

The choice of a vacuum gage, there- 
fore, should be such as to supply the 
specific information required for the 
successful operation of the particular 
high-vacuum process at a cost con- 
sistent with the value received. 
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The High-vacuum Standard-- 


THE McLEOD GAGE 


Oldest of the methods for accurate measurement of high vaec- 
uum, the McLeod gage is still the standard instrument by which 
other types are calibrated, and is increasing in importance as 
high vacuum comes into wider use in process industries. 


cLEOD VACUUM GAGE di- 

rectly measures vacuum (pres- 

sure) by sampling a_ small 
amount of the rarefied atmosphere in 
the vacuum system and compressing it 
to a smaller volume at a higher pres- 
sure. It is the only direct-measuring 
type of gage suitable for accurate ab- 
solute measurement: developed — in 
1874, it is still the basic standard for 
such measurements. 

All other gages for the measurement 
of high vacuum are based on some 
property of the vacuum system not re- 
lated to the basic pressure-volume 
principle attributed to Boyle. Accord- 
ingly, all these other gages must be 
calibrated periodically against a Me- 
Leod-type gage, which is the ultimate 
reference standard. 

The McLeod gage can be used over 
a wide range of vacuum—-from a frac- 
tion of a micron up to 50 millimeters 
of Hg. It does not require any supply 
of electricity, is rugged, and can be 
used directly for all ordinary vacuum 
measurements, 


With the ordinary McLeod 
noncondensable gases other than air 
cause no error in the reading. whereas 
condensable vapors such as water or 
alcohols can cause serious error. How- 
ever, a built-in chemical trap can elimi- 
nate this source of error. 


vave 
gage, 


Principle of Operation 
The McLeod-ty pe vage 


vage operates on 
the pressure-volume principle estab- 
lished by Boyle. A fixed volume (V) 
of the rarefied gas in the vacuum sys- 
tem at an unknown pressure (P) is 
trapped in the gage with mercury by 
tilting it from the horizontal charging 
position (Fig. 1) to the vertical reading 
position (Fig. 2). This trapped gas is 
compressed by rising mercury to a 
smaller volume (v) in the center indi- 
cating tube (C) at a higher pressure 
(p). It can be seen that V is the com- 
bined volume of measuring bulb B and 
center tube C, which is a closed-end 
tube, or measuring capillary. The value 
of p is equal to the difference in level of 
the mercury in the center indicating 
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tube C and the right-hand outside tube, 
or compensating capillary. Boyle's Law 
is used in calibrating the scale. 

An electrical measuring 
which changes resistance in accordance 
with changes in mercury level can be 
used to indicate the height of the mer- 
cury in the measuring tube. A record- 
ing potentiometer can be used to indi- 
cate and record this resistance in terms 
of pressure. With a high-speed continu- 
ous-balance recorder, the sampling- 
measuring cycle time of the gage is 
reduced so that an almost continuous 
record can be obtained. 


system 


Water-vapor Effect 


During compression, the pressure- 
volume relationship of Boyle applies 
only to noncondensable With 
condensable gases (like water vapor) 
there is much greater contraction be- 
cause such gases withstand only a small 
degree of compression before condens- 
ing (at normal gage temperature). If 
the pressure p exerted on the vapor 
trapped in the center tube exceeds the 
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condensation pressure (which varies 
with temperature), the vapor will con- 
dense. As a result of the greater con- 
traction in volume in the center tube 
from this cause, the mercury will rise 
farther and indicate a higher vacuum 
than actually exists. There ie no cor- 
rection or multiplication factor that 
can take account of this. 


Fig. 2 (center and right) shows two 
gages, one having a range of 0 to 500 
microns and the other 0 to 5000 
microns. Both gages have about the 
same scale length and are connected to 
the same vacuum system. If the gages 
do not have chemical traps, different 
readings will be obtained if water va- 
por is present, but neither will be cor- 
rect. The difference in level of the 
mercury contained in the two capil- 
laries creates a pressure that condenses 
the trapped moisture. At a temperature 
of 24 deg. C. the vapor pressure of 
water is 22 mm. In other words, if the 
difference in level of the mercury in 
the two capillaries is 22 mm. or more, 
the vapor will be condensed. This point 
on the measuring capillary (corres- 
ponding to the difference in level which 
is equal to the vapor pressure) we may 
call the condensation point. 


In the narrow-range gage (0 to 500 
microns), the condensation point cor- 
responds to a pressure indication on 
the scale of about 10 microns; on the 
wide-range gage, to about 100 microns, 
as indicated in Fig. 2. Consequently, 
if the sample is largely water vapor. 
say at a pressure of 250 microns, and 
little air, say at 2 microns, the vapor 
will condense to liquid (invisibly small 
in amount) and the contraction in vol- 
ume will cause the mercury to rise in 
the measuring capillary of both gages 
to within 22 mm. of the top (the vapor 
pressure of condensed water) plus a 
small amount due to the 2 microns of 
air (see table). The narrow-range 
instrument will indicate a pressure of 
23 microns, and the wide-range one 
will indicate 120 microns. In this ex- 
ample, the total pressure of air and 
water vapor combined is 252 microns, 
which is far above 23 or 120 microns. 
All the operator knows, however, is 
that the pressure of the air alone is not 
over 23 microns, because, if it were, it 
would prevent the mercury from rising 
so high in the 0-500-micron gage. 


When the air pressure is above LOO 


microns, the two untrapped gages 
would come into closer agreement 
(though still not exactly identical read- 
ings); both readings still would be in 
error. For example, at 24 deg. C. a 
sample with air pressure of 100 mi- 
crons and a water vapor pressure of 
1,500 microns yields a total pressure 
of 1,600 microns. With the wide-range 
scale, p would comprise 22 mm. of 
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length for the compressed air plus 
another 22 mm. for the partial pres- 
sure of water vapor under compression 
(which is at saturated conditions). 
This 44 mm. of scale length would in- 
dicate a pressure of 450 microns. Simi- 
larly, with the narrow-range scale (0 
to 500 microns), p would comprise 5) 
mm. for the air and the same 22 mm. 
additional for the water vapor, a total 
length of 73 mm., thus indicating 200 
microns. Both gages would give these 
same readings (which are incorrect) 
even if the actual pressure were as high 
as 5,000 microns—if 100 microns of 
this total pressure were due to air and 
the remaining 4,900 microns to water 
vapor. By contrast, with 100 microns 
of air pressure and 150 microns of 
water vapor (a total of 250 microns), 
the wide-range gage would read cor- 
rectly because the total pressure is be- 
low 450 microns and, accordingly. the 
partial pressure of the compressed 
water-vapor in the capillary is less than 
22 mm. The narrow-range instrument 
would read 200 microns, which is 
incorrect. 

Drying the gases will correct such 
errors. A dry-ice or liquid-air trap can 
be used, but is inconvenient. 


Chemical Trap 


A built-in chemical trap provides 
the simplest method of protection 
egainst condensation errors, and _per- 
mits measurement of the correct total 
pressure, including water vapor. It 
makes use of a glass tube large enough 
in diameter to cause no undue restric- 
tion to the flow. The tube is filled with 
a chemical selected as having a vapor 
pressure well below the minimum pres- 
sure to be encountered in the high- 
vacuum system. This prevents vapor 
from entering the gage. By suitable 
choice of chemical. vapors other than 
water (such as alcohol and oil, which 


cause errors similar to those caused 
by water vapor) can be trapped. An 
indicator chemical can indicate when 
the trapping agent must be replaced. 

The chemical trap causes true total 
pressures, including that of water va- 
por, to be indicated—not just the pres- 
sure of noncondensables only. Al- 
though there is only dry air in the in- 
dicating tube at all times, this air is 
present at a pressure which exactly 
balances the total pressure of condens- 
able vapor and air in the system on 
the other side of the trap. This has been 
proved by measuring the vapor pres- 
sure of ice at various known tempera- 
tures under experimentally accurate 
conditions. 

At total pressures below the conden- 
sation point, condensation cannot oc- 
cur and accurate readings are obtain- 
able. Water vapor originating in the 
glass or mercury in the gage, however, 
may not be pumped away completely 
enough to establish equilibrium with 
the system, in which event a fictitiously 
high reading will be obtained. Gener- 
ally. this occurs at pressures below 10 
microns, but by drying the gages this 
type of error can be avoided. The Mc- 
Leod gage with a vapor trap automati- 
cally provides protection against this 
type of error. 

In summary, the McLeod gage, after 
nevrly 80 years, still remains the one 
and only type of instrument for meas- 
uring absolute pressure in a high-vac- 
uum system reliably and directly, with- 
out reference to other gages for cali- 
bration. The chemical trap for con- 
densables extends its usefulness for 
reading water vapor pressure. 
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Fundamentals of 


ANALOG COMPUTERS 


Analog computers solve differential equations by use of electronic 
integrators (rather than differentiators), adders and multipliers. 
The technique of linearization of a disturbance (perturbation) 
can be of use in process-control-analysis problems. A perturbation- 
equation analog solution is presented for a typical aircraft prob- 
lem which, in essence, is similar to many process-control problems. 


HERE are two general types of 

analog devices—inherent analogs 

and fitted analogs*. /nherent-ana- 
log devices work on the principle that 
many simple mechanisms may be de- 
scribed mathematically. Fitted analogs 
are not concerned with the individual 
terms and manipulations of a mathe- 
matical expression, but rather are con- 
cerned with the curve or surface which 
results after the mathematical expres- 
sion has been solved and plotted. In a 
sense, the fitted analog is merely a 
storage device to remember the solu- 
tion to a particular mathematical re- 
lation, whereas inherent-analog de- 
vices solve the mathematical relation 
each time a new set of variables is in- 
serted into the mechanism. 

Fitted analogs are, in general, more 
closely associated with problems in 
statics, whereas inherent analogs find 
their greatest application in the field 
of dynamics (or equations in which 
time is involved). 

The technique of perturbation-equa- 
tion analogs, which is discussed in this 


*In the article “Solving Process Control 
Problems by Analog Computer,” (see 
Instruments and Automation, October, 
1954, pages 1624-1626), analogs are 
classified as (1) mathematical, (2) di- 
rect electrical, and (3) abstract. The 
mathematical analog is the mathemat- 
ical expression for the device or process 
being simulated; the direct electrical 
analog is the electric-circuit equivalent 
of the device or process being simulated; 
the abstract analog is a “black box” 
that has the same response as the de- 
vice or process being simulated. Thus, 
the “inherent” analog of this article 
includes the mathematical and direct- 
electrical analog; and the “fitted”? ana- 
log is essentially the same as the “ab- 
stract” analog of the previous article— 
EDITOR. 


article, is an inherent analog which can 
meet the requirements of the chemical 
process industry. (Perturbations are 
disturbances imposed on a system at 
rest or in periodic motion.) In this 
field, it is required that a pressure be 
maintained at one specified value, that 
a temperature be maintained at an- 
other value, etc. Control is applied to 
maintain these operating points; per- 
turbations about these points deter- 
mine the control required. 


Ey cr im, 
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Fig. 1. Series circuit with R, C, and L. Phase 
of voltage across each element is shown in 
center; impedance triangle is shown at right 
(see Appendix A). 


Mathematical Concepts 


No new mathematical concepts need 
be learned to understand the operation 
of analog computers. Appendices A, B, 
C, and D present the simple proofs for 
a few well-known mathematical con- 
cepts that will assist in understanding 
computer principles. (Appendix A 
shows that the reactance of a capacitor 
can be expressed as -j /#C:; and that the 
reactance of an inductor is jel. Ap- 
pendix B describes the Fourier con- 
cept briefly. Appendix C shows that a 
sine wave (or Fourier component) can 
be differentiated by multiplying it by 
je; Appendix D shows that the sine 
wave can be integrated by multiplying 
it by 1/je.) 

The symbol “p” is used in integro- 
differential equations to represent the 
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differential operation, and “1l/p” to 
represent the integration operation, 
That is, di/dt can be represented by 
pi; and fidt can be represented by 
i/p, where i is the current in the cir- 
cuit. These few will 
the analog-computer user to understand 
computer principles, but are not es- 
sential to learning the technique for 
computer set up or operation. 


concepts assist 


Perturbation-equation Analogs 


Response curves can be used to sim- 
ulate a process or device. Plots of the 
various variables show the effect of 
each variable on the process or de- 
vice. Slopes drawn at appropriate 
points on these curves give the co- 
efficients needed to present the process 
or device in mathematical-equation 
form. These equations then can be set 
up in the computer and solved rapidly. 
A typical example will be presented 
for an airplane problem; the same 
technique could be applied to process- 
control problems, 


Electronic Integration 


One basic technique for use of ana- 
log computers is to express the process 
under analysis by integro-differential 
equations (equations which contain 
both differential and integral terms). 
A typical integro-differential equation 
is the equation for the current in a 
series circuit containing resistance, ca- 
pacitance, and inductance (Fig. 1). 
This equation is: 

iR + L di/dt + (1/€) fidt E 

f(T) 

Equations like this can be solved 
cither by electronic integrators or dif- 
Page 1797 


1954—Instruments & Automation 





ferentiators, Electronic integrators are 
used as the basic building blocks of 
analog computers because differentia- 
tors have larger outputs for high-fre- 
quency signals. whereas integrators 
have smaller outputs for high-frequency 
signals. Hence differentiators emphasize 
and have 
more high-frequency oscillation prob- 


noise impulses excessively 


lems than do integrators. Integrators 
are basic circuits in analog computers. 

Electronic integrators used in ana- 
log computers are based on the charg- 
ing of a capacitor (Fig. 2). This action 
is similar to a liquid flowing into a 
tank: the volume of the liquid in the 
tank is equal to the integral with re- 
spect to time of the liquid flow. There 
is one difference between electron flow 
in a simple RC circuit (Fig. 2) and 
fluid flow in a pipe-tank circuit; the 
electron flow is reduced by the back 
voltage built up across the capacitor. 
This back voltage produces an expo- 
nential (rather than linear) rise in volt- 
age and hence limits the usefulness of 
the RC circuit as an integrator. 

Fundamentally, the RC circuit pos- 
sesses the properties needed in an in- 
tegrator-—(1) the resistor converts the 
applied voltage into an equivalent cur- 
rent (the constant of proportionality 
is the ohmage of the resistor). and (2) 
the capacitor has the property to sum 
this current (the constant of propor- 
tionality is the capacitance of the ca- 
pacitor). It is theoretically possible 
to make use of these two properties of 
resistors and capacitors to produce a 
perfect integrator. The expedient used 
is to introduce a voltage source (which 
has the property of developing a volt- 
age whose magnitude is equal to and 
whose polarity is opposite to that of 
the capacitor voltage) in series with 
the RC network (Fig. 3). This elimi- 
nates the effect of back voltage on the 
resistor and, consequently, the current 
through the resistor is alwavs propor- 
tional to the input voltage (1, iR). 
This expedient makes a perfect RC in- 
tegrator; the voltage across the capaci- 
tor equals the integral of the resistor 
current: 

» (1/C) fidt 

As i equals F\/R, this equation he- 
comes: 

E. (1/RC) FR dt 

This combination then produces a 
system wherein the voltage across the 
capacitor is proportional to the inte- 
gral of the input voltage. This equa- 
tion also demonstrates the effect of the 
resistor and capacitor in the integrator 
circuil, 

A simplification can be obtained by 
noting that the voltage across the com- 
pensating source (E,) is equal and op- 
posite to the voltage across the capaci- 
tor: 

{utomation 
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Fig. 2. Comparison of electron flow in an RC circuit and fluid flow in a pipe-tank circuit. 


E. E. 
Substituting this is in the integration 
equation: 
E. (1/RC) fkdt 
This equation shows that for the cir- 
cuit of Fig. 3, the output voltage is 
proportional to the integral of the in- 
put voltage, and the constant of pro- 
portionality is —1/RC. 
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Fig. 3. 


Elimination of back-voltage effect. 


Practical Integration Circuits 

The ideas expressed have limitations 
when a practical circuit is introduced 
to implement the compensating voltage 
source. In practice, a high-gain ampli- 
fier references 1, 2, and 3) is 
used, as shown in Fig. 4. 


{ see 


The input to this amplifier is the 
voltage difference between ground and 
a point called the virtual ground (the 
junction of the resistor and the capaci- 
tor). Thus, an input to the amplifier 
occurs whenever the voltage across the 
resistor is not equal to the input volt- 
age, or (to state the same thing dif- 
ferently) whenever a back voltage 
exists, 

The fact that the input must be a 
finite amount to produce compensat- 
ing voltage at the output of the ampli- 
fior precludes perfect integration, How- 


9° 


“é 


ever, integration can be made as near- 
ly perfect as is desired by increasing 
amplifier gain. The effect of using an 
amplifier whose gain is less than in- 
finite can be evaluatea Sy writing the 
equations for the circuit of Fig. 4. 
This analysis shows that the attenua- 
tion is the same as in an RC circuit. 
but the integrating time is equal to 
gRC—that is, it is g times as long as 
the conventional RC circuit of Fig. 5. 
(The term “g” stands for the gain of 
the amplifier.) 


Integrator Gain 


An important aspect of the electron- 
ic integrator when applied to the solu- 
tion of practical problems is its so- 
called gain. A perfect integrator per- 
forms the mathematical operation: 

Exe (1/K) fiat 

The purpose of including 1/K can 
be shown as follows: This equation 
must equate, not only numerically but 
also dimensionally. As input E, is volts, 
output E, is volts, and dt is seconds. 
This gives 

volts (1/K i (volts) (seconds) 
Therefore, to equate dimensionally, 
K must be in seconds. 

As has been shown in the equation 
for the basic integrator 

E. (—1/RC) fEdt 
the coefficient of the integral term is 
the constant of proportionality (or the 
gain) of the integrator. In general, 
integrator gain 1/K 
As K is in seconds, K is often termed 
the “time constant” of the integrator. 
This is somewhat of a misnomer which 
has arisen from its close association 
with the step function. 

A constant voltage, or step function, 
applied to the input of an integrator 
causes the output voltage to increase 
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Fig. 4. Implementing elimination of back-voltage effect by use of high-gain amplifier. 


at a constant rate (volts per second). 

The output divided by the input is 

then: 
output —_volts/sec. 


input volts sec, y 
However, the output divided by the 
input is the gain. A comparison of the 
two preceding equations shows that 
K and T are numerically equal al- 
though derived from different consid- 
erations; thus the misnomer “time con- 


stant.” 


Electronic Summation or 
Subtraction 


It is necessary to add or subtract 
voltages in analog solution of equa- 
tions. Accurate addition or subtraction 
can be performed by summing ampli- 
fiers, which permit parallel addition 
or subtraction wherein each voltage 
can be referenced to ground. This is in 
contrast to series addition or subtrac- 
tion, wherein all but one voltage must 
be able to “float” (be referenced atop 
the grounded signal). 

Summing amplifiers are similar to 
integrating amplifiers in that their 
principle of operation is to produce a 
current proportional to the input volt- 
age (Fig. 6). However, this current. 
instead of being integrated in a capaci- 
tor, is fed into another resistor. The 
several inputs also feed current into 
this resistor and, consequently, the 
voltage across this resistor is then pro- 
portional to the sum of the currents 
multiplied by the resistance ohmage. 


The gain of a summing amplifier 
can be determined from an analysis 
similar to that of the integrator. It ca: 
be shown that the gain equals the ratio 
of Rsigma to Re. 

This concludes the discussion of in- 
tegrators and summing amplifiers, and 
leads to the application of these de- 


vices. 


Application of Electronic 
Analog Computers 

In general, analog computers are 
applicable to any physical system 
which can be described by a system of 
linear integro-diflerential equations. 
By using the technique of perturba- 
tion (linearization), these computers 
may be applied to nonlinear systems 
(see reference 4). 

Integro-differential equations may 
be written for a host of systems. Inte- 
grals (integro-terms) occur, for exam- 
ple, whenever lag exists in a system, in 
heating up or cooling of a system, 
when there is flow into or out of a 
container, when inertia or damping 
effects are present, whenever a pressure 
change occurs, whenever an exothermic 
or endothermic reaction takes place, 
and many others. Differential terms 
occur whenever there exists a rate of 
change of some variable, such as a 
rate of change of pressure, volume, 
temperature, chemical reaction time, 
and so forth. 

Analog computers can simulate sys- 
tems and processes during the design 
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stages to determine the proper control 
to be applied. For example, in’ the 
chemical process field the starting up 
and shutting down of large plants is 
often a critical operation. By applying 
the perturbation technique to several 
intermediate modes of operation be- 
tween a shut-down and an operating 
plant, it is possible to determine how 
to vary the control parameters in start- 
ing up and shutting down to avoid 
system instabilities which could possi- 
bly build certain variables up to the 
point where physical damage to the 
plant could occur. 

Another place where the analog com- 
puter can shed much light in the chem- 
ical process industry is in the field of 
long-period instabilities. It is dificult 
for the human intelligence to recognize 
small periodic fluctuations in a varia- 
ble where the period of the oscillation 
is longer than thirty to forty seconds. 
Often, variations of this period are 
passed over as random disturbances 
caused by changing ambient condi- 
tions, whereas they are actual low-fre- 
quency instabilities which can be cor- 
rected by proper control and which 
can be recognized easily on an analog 
computer by changing the time scale. 
Changing of the time scale speeds up 
the apparent rate at which the plant 
is operating. 


Perturbation Technique 


The technique of perturbation, or 
linearization, consists first in establish- 
ing a set of equations which describe 
the static conditions of the device or 
process (airplane or plant). These 
static equations differ from the dy- 
namic equations in that all functions 
of time are omitted; thus, terms such 


5. Conventional RC circuit. 
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Fig. 6. Summing amplifier. 
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as damping and inertia are not includ- 
ed. From these static equations, steady - 
state yalues are determined; perturba- 
tion or linearization then takes place 
about values. Dy- 
namic equations (equations involving 


these steady-state 
time) then are written to describe dis- 
turbances about the steady-state values; 
it is these dynamic equations which 
determine the control require. 

In the airplane of Fig. 7, this con- 
sists in summing the forces along the 
lift and drag axes. and the moments 
about the wing axis--that is, pitching 
moments, These equations are (Fig 


W sin yo 


To COs Ay 
W cos yo 7 


To sin a 
M, 0 


In these three equations, there are 
five unknowns yo, a, Do. Lo and Mo 
and two knowns, W and T. The knowns 
are inputs; the unknowns are 
puts, the conditions under which the 
airplane must fly to sustain itself. In 
a process plant, this analogy probably 
would be with the knowns 
being the desired outputs, and the un- 
knowns the inputs which must be main- 
tained to produce the desired output. 

To obtain the five unknowns re- 
quires not only the three static equa- 
tions but also two additional relations 
lo satisfy the algebraic requirement for 
simultaneous equations——namely, that 
the number of equations must equal 
the number of unknowns. Drag and 
lift both vary with a. angle of attack. 
The relation between drag and angle of 
attack, and the relation between lift 
and angle of attack are the two rela- 
tions needed. 


oul- 


reversed, 


In general, the two relations are 
nonlinear and are most easily handled 
in graphical form. The data for the 
two relations are obtained either from 
estimates of the curves or from wind- 
tunnel data, depending on the stage of 
the design. The important thing here is 
that the two relations are nonlinear. 

For a specific weight and thrust, a 
value for each of the five unknowns 
can be obtained from the five simul- 
taneous relations using combined alge- 
braic and graphical techniques for 
solution. Each of the unknowns has a 
zero subscript ; this indicates that these 
are the steady-state values about which 
we linearize to obtain the dynamic 
equations. Thus the slope at the Do 
and Lo points of the nonlinear rela- 
tions involving drag, lift, and angle of 
attack provides the constants for the 
dynamic equations which follow. The 
weight and thrust terms in the dy- 
namic equations are obtained simply 
by mathematically differentiating the 
weight and thrust terms in the stati 
equations to obtain their slope. Inertia 
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terms are added because variations 
with time are being considered. 

In deriving the following dynamic 
equations liberal use has been made 
of the substitution sin x is approxi- 
mately equal to x for small angles. 


Airplane Analysis 


In the following, an electronic ana- 
log computer is applied to the solution 
of linearized perturbation equations 
involving the forces acting on an air- 
plane. This choice is justified primari- 
ly by the fact that the mechanics of 
forces and moments are fundamental 
to all branches of science. In deriving 
these equations, liberal use is made of 
the substitution sin x x for small 


angles. 





motion, steady state. 


In these equations, “sub zero” stands 
for the steady-state value of the varia- 
ble, or the operating point about which 
a perturbation takes place. Then the 
slope (linearization) of the curve re- 
lating force to the variable at this point 
is the coefficient. For example, the 
slope of the curve of lift vs. angle of 
attack (a) is the coefficient in: 


in lift due to change in angle of attack 
8 ‘of lift va angle of attack at eo point 
Change in a due to perturbation 
SL = (2E)e 











In the following equations, each 
term is representative of a force or 
moment which acts along or around 
the appropriate axis (Fig. 7). 


Forces along lijt axis: 


(2 vop- W Bin ¥)7¥+(T COB a9 +2h 


)e +(24)¥ ap 


Forces along drag axis: 


Thrust 


(W cosyo)y +(T sineo +$D)q +(Fe +h)v = 0 


Moments about pitch axis: 





Moments about pitch axis: 
; Inertia 


te! Moment vs 





(tye? + SH ede SE) +(Sy)v = 0 
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Substituting numerical values for 
the coefficients of these equations, we 
obtain the following equations: 


(194,000 p)Y + (-469, 000)" + (-23,5)V = 0 


(-8, 600)Y + (-2,000)a + (-267 p - 3.8)V = 0 


(-9770 p2 - 26,000 p)@ + (-200,000)a + (-158)V = 0 


Rewriting these equations, moving 
the highest order term in each equa- 
tion to the right hand side and noting 
that y + a = @,and therefore, p?é = 
ply + a) = p*y + p*a, because dif- 
ferentiation is a linear process: 


+ (-469, 000)a + (-23.5)V = -194,000 py 


(-8,600)Y + (-2,000)a + (-3.8)V = 267p V 


(-26,000 p)@ + (-200,000)a + (-158)V = 9770 p20 


These are the equations to be simu- 
lated in the analog computer. 


Setting Up the Computer 

These equations involve the three 
independent variables 6, y, and V. 
The highest order of @ is the second, 
and the highest order of y and V is the 
first. The lowest order of all three 
is the zero order. Thus for simulation 
purposes, y must be integrated once, 
6 twice, and V once (Fig. 8). Since, 
in analog integrators, g is much great- 
er than 1, and RC is chosen equal to 
unity, the integrator gain (1/K_ or 

1/RC) is minus unity, and the equa- 
tion for the integrator becomes 
(—1/RCp) = (—l/p). 

The four electronic integrators in 
Fig. 8 thus provide all the differential 
or integral combinations of the inde- 
pendent variables in the equations to be 
solved—except a. However, a may be 
obtained through use of the relation 
a = # — y, as shown in Fig. 9. 


Fig. 8. Integration of , and V once, and double 
integration of «. 


We now have a voltage representa- 
tive of all the independent variables in 
the equations to be simulated. The 
next step is to obtain a voltage pro- 
portional to each term of the equa- 
tions. For example, take the a (angle 
of attack) term in the second equation. 
This term says that for every radian 
of change of angle of attack, the drag 
changes 2000 pounds. From a mathe- 
matical point of view, the coefficient is 
multiplied by the variable. 

Up to this point we have introduced 
no means of multiplying with analog 
computers, To prevent discontinuity in 
presentation, assume that it is possible 
to multiply by the device represented 
by the symbol in Fig. 10. 


Since each of the equations to be 
simulated is a summation of terms, it 
will take three summing amplifiers 
(one for each equation) to obtain an 
analog of these equations. Further, 
each voltage input to these three sum- 
ming amplifiers must represent a term 
of the equations—that is, a variable 
multiplied by the proper coefficient. 
This is shown in Fig. 11. The summing 
amplifiers are marked “lift,” “drag,” 


and “pitch.” 
~(8) 


10. Multiplying device. 


A 





(AXB) 
Fig. 


The output of the summing ampli- 
fiers is a voltage proportional to the 
sum of the terms on the left-hand side 
of the basic equations. // these volt- 
ages are proportional to the left-hand 
side, these same voltages must be pro- 
portional to the right-hand side of the 
equations because “quantities equal to 
the same quantity are equal to each 
other.” By connecting the output of 
the summing amplifiers to the input 
of the highest-order integrators, the 
necessary and sufficient conditions for 
the solution of the equations are satis- 
fied—namely, that the right-hand side 
be equal to the left-hand side. This 
connection has been made in Fig. 11. 
This completes the simulation of the 
airplane equations of motion. 

Voltages, representative of disturb- 
ing forces or motions, may be entered 
at the appropriate place in the simu- 
lator. The corresponding response at 
any point may be read out as a volt- 


age. 


Multiplication 


In most analog computers, multipli- 
cation by a constant coefficient is per- 














Fig. 9. Obtaining « by subtracting « from .. 
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formed by use of a potentiometer or 
resistance divider (Fig. 12). The dis- 
advantage with this method is that the 
potentiometer or divider can only mul- 
tiply by less than unity, whereas all 
the coefficients in the airplane problem 
are much greater than unity. There- 
fore, the coefficients are reduced to 
values less than unity by dividing 
through each equation by a value sufh- 
ciently large to reduce its coefficients 
to values less than unity. However, this 
requires proof that the motions of the 
airplane are not falsely reproduced by 
this change in the equations. 

It can be shown by analyzing the 
determinant of the airplane equations 


that division of each element in a row 
or column leaves the roots of the de- 
terminant unchanged. 


Ly Lo Ly 
K,; Ky Ky 


P, Py 
Ky K3' K3 

Dividing both rows and columns by 
suitable factors often permits more ac- 
curate use of the computer from a 
signal-to-noise-ratio viewpoint. 

Dividing the lift, drag, and pitch 
equations by 194,000, 2670, and 9770 
respectively, the actual equations used 
in the simulation are obtained: 


+ (-2.42)a + (-0.00012)V = -py 
(-3.22)y + (-0. 75)a + (-0,0014)V = 0.1 pV 
(-2,66)p9 +(-20.5)a + (-0,016)V = p26 


Those coeflicients greater than unity 
are obtained through use of summing 
amplifiers with gains of ten, rather 
than unity-gain amplifiers, and/or by 
using a multiplicity of inputs. This is 
done for signal-to-noise-ratio consid- 
erations. The final simulation diagram 
is shown in Fig. 13. 

In conclusion, perturbation-equation 
analog devices are not at present used 
as such in the control of chemical proc- 
ess plants. However, this article may 
contribute to their use in the future. 


Appendix A—Reactance 
of Capacitors and Inductors 


An inherent (direct electrical) ana- 
log simulates the system by use of re- 
sistors, inductors, and capacitors. The 
currents and voltages in the electrical 
system then are proportional to the 


2 
9770 p 8=-26,000 p8& ~—200,000a—158 Vv 





267pV=-8,600y- 2,000a-3 8V 





-194 ,0OOOpy=-469,000a-235V 
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Fig. 11. Computer setup using hypothetical multiplying devices (shown as circles with numbers). 


variable being examined—tempera- 
ture, pressure, etc. These currents and 
voltages depend on the resistance and 
reactance of the electric-circuit com- 
ponents. 

The resistance of a resistor is R; it 
is independent of frequency (within 
limits); it poses no phase problems 
because the current through and the 
voltage across the resistor are in phase. 
Hence the simple term “R” defines the 
resistance of a resistor. 

The reactance of capacitors and in- 
ductors is not defined as simply. Both 
ure frequency sensitive, as shown by 
the familiar equations for the react- 
ance of a capacitor (Xe) or an indue- 
tor (X,): 

X¢ = 1/(2fC) 
Xi. 2rfL - wl, 

These equations are not sufficient for 
use of the reactance terms in equations 
because the reactances are not in phase 
with the resistance in the circuit; hence 
resistances and reactances can not be 
added together directly. The term “j,” 
used to express a 9)-degree phase 
change of any vector term, is used to 


] [ol : 
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make it possible to add resistances and 
reactances, 

The symbol j means \/—1, and rep- 
resents a 90-degree rotation of a vec- 
lor, or a phase change of 90 degrees. 
Hence, a complete and useful expres- 
sion for the reactance of a capacitor 
is —j/#C. This says that the reactance 
is 1/wC and the phase is —90 degrees. 

Similarly, the reactance of an induc- 
tor is Xj, = jel. 

The total impedance of a series cir- 
cuit containing resistance, inductance, 


o-——-- 


Fig. 12. Maltiplication by a constant coeffi- 
cient by means of a potentiometer or a resist- 
ance divider. 





p* 6 = (-2.66)p@ + (-20.5) a +(-0.016) V 





O01 pV =(-3.22)7% + (-0.75) a +(-0.0014) V 





-pY= + (- 2.42) a+ (-0.00012) V 
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Fig. 13. Final computer setup for solving airplane equations 


and capacitance (Fig. 1) can be ex- 
pressed : 
Z=R + jwL—jwC 
= R + j(wL—1/wC) 


Appendix B—Fourier Analysis 


Jean Baptiste Fourier first estab- 
lished that any complex wave shape 
can be decomposed into (or synthe- 
sized by) a series of sine and cosine 
terms, called Fourier components. This 
says simply that any wave shape con- 
sists of a series of sine waves of vari- 
ous amplitudes and phases. 

It is a property of these sine and co- 
sine terms that they act independently 
in a linear system, Therefore, it is 
possible to decompose a complex wave 
into its Fourier components, integrate 
or differentiate each component sep- 
arately, and then recombine the inte- 
grated or differentiated components to 
form the integral or derivative of the 
original complex wave. This process 
is not physically accomplished in ana- 
log devices, but the Fourier analysis 
permits simplification in the mathe- 
matical analysis. 


Appendix C—Differentiation 


A Fourier component, sinet, can be 
differentiated by multiplying it by jw. 
This can be shown as follows: 

(d/dt) (sin wt) = w cos ut, 


but 
cos wt = j sin wt. 
Therefore, 

(d/dt) (sin wt) 
Dividing by sin wt 
d/dt = jw, 
under the condition by which this was 
proved—that is, differentiation of a 
sine component. It can be proved like- 
wise that the derivative of a cosine 
component can be obtained by multi- 

plying the component by jw. 


= jw sin wt. 


Appendix D—Integration 


A Fourier component, sin wt, can be 
integrated by multiplying it by 1/jw. 
This can be shown as follows: 

f sin wt dt (—1/w) cos wt 
but 
cos wt j sin wt. 
Therefore, 

f sin wt dt = (—1/w) j sin wt 

Dividing through by sin wt, 
Iw 
hand side by 


Multiplying the right 
j/j, or unity: 

f§ =—1/ju. 
As in differentiation, integration is 
equivalent to multiplying by 1/jw only 
when applied to sine or cosine func- 
tions. 

To summarize, we have shown that, 
for sine and cosine waves, differentia- 
tion is equivalent to multiplying by 
jw. and integration is equivalent to 


November 


of motion. 


multiplying by 1/jw. Then, since jw al- 
ways appears in exactly this combina- 
tion, notation can be simplified by let- 
ting 

jw = p. 

To differentiate, we multiply by p, 
and to integrate we multiply by 1/p. 
We can extend this simple multiplying 
procedure to a complex wave if we 
realize, as stated previously, that a 
complex wave is merely a linear com- 
bination of a group of sine and cosine 
terms. Consequently, it is seen that 
both integration and differentiation, 
with respect to time, are processes 
which are linear—that is, after inte- 
gration or differentiation has been per- 
formed on a complex wave, the com- 
ponents still combine as in arithmetic, 
or linear, addition. 
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The Automatic Factory — 


A Critical Examination 


Complete automation of factories is retarded, not by any attitude on the 
part of manufacturers, but by four more-practical obstacles—(1) 
complexity of production processes, including control of inter-related 
variables, (2) lack of qualified personnel to design manufacturing proc- 
esses with integrated automatic handling plus automatic control, (3) 
lack of cooperation between manufacturers of handling, controlling, 
and production equipments, and (4) high costs associated with the 
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development of completely automatic factory-production processes. 


Part IV 
Obstacles to the Automatic Factory 


HAT factors determine the degree and the rate at 

which progress toward the automatic factory will 

be experienced by American manufacturers? Im- 
plicit in this question is still another—what obstacles lie 
in the way of the evolution of the automatic factory ? 


Basic Attitudes 


Today it is almost the exception to find a discussion 
on the automatic factory which does not make as one of its 
chief points the proposition that a major obstacle to prog- 
ress is the absence of a certain “attitude” on the part of 
industrialists and businessmen generally. Proponents of 
this proposition invariably indicate that much additional 
progress toward automatic factories awaits only the re- 
moval of present attitudes, this removal to be accomplished 
by a rethinking process. The implication is that through 
rethinking the functions performed in any given factory, 
progress toward automaticity is assured. This viewpoint is 
not entirely justifiable. 

Many people regard the automatic factory as here now 

or at least as being not many years away. Much of this 
groundless optimism is no doubt traceable to misunder- 
standing and to unsophisticated imagination. But some of 
the blame must also lie with those who present lack of 
rethinking as the fundamental obstacle. 

The error is not that this analysis is inaccurate, but 
rather that it is incomplete. 

Whether justifiable or not, the implication that the 
automatic factory lies in the near future is often drawn 
from current writings. It is important, however, to note 
that many manufacturers react in an opposite and negative 
manner. They read these claims and then they look at the 
present state of industrial mechanization, particularly their 
own. In their eyes the disparity is apt to seem great—as 
indeed it is. 


fulfillment of the 
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One manufacturer has reacted in the following manner: 
“The writing of some of these editors seems to go to ex- 
tremes on the theoretical side—such as the thought of 
push-button operation of a factory with various operations 
being performed by mechanical men controlled by comput- 
ing machines, punched tapes, or similarly controlled mech- 
anisms.” 

What is needed is clarification because there is a danger 
that the real possibilities for technological development 
will be ignored simply because of this negative reaction. 
Therefore, a more realistic definition of the obstacles con- 
fronting progress toward the fully automatic factory must 
be made. A change in attitude alone will not clear the 


path; the obstacles are real ones—they cannot be “re- 
thought” away. 


Specific Obstacles 


The deterrents to progress toward the automatic factory 
can be broken into four classifications: 
1. Complexity of production processes. 
2. Lack of qualified personnel. 
3. Decentralization of essential skills. 
4. High cost of development. 
These obstacles exist in varying degree. 


Complexity of Production Processes 


The degree of complexity of a factory process depends 
on the number of variables which must be measured and 
corrected, 

In a thermostatically-controlled furnace there is but one 
variable—temperature. This variable can be measured by a 
simple bimetallic strip which controls an electric contact: 
thus, temperature is automatically controlled. 

However, to manufacture a product in a factory, not 
just one variable but a multiplicity of variables must be 
controlled simultaneously. For example, let us examine a 
paper mill. Suppose a paper manufacturer desires to con- 
trol automatically his production of paper so that pre- 
cisely 44 of an inch could be trimmed from the continuous 
sheet of paper coming off the rolls. To accomplish this it 
would be necessary to isolate each of the variables affect- 

















Fig. 4-1. The evolution of 
automation, showing pro- 
gressive steps in the metal- 
working field. 
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ing the edge on the finished paper—tension, water content, 
temperature, and many others: it has been estimated that 
more than ninety variables affect the edge. 

Once these variables have been isolated, the really diff- 
cult job begins: determining mathematically (or quan- 
titatively) the effect of each variable on the paper’s edge. 
If the computer is to replace the human control-operator, 
mathematical relationships are necessary. They must be 
preset into the “memory” of the servomechanism. The 
servomechanism cannot adjust for any factors not preset 
into its memory—it can do only what it has been told to do. 

The difficulty of determining these mathematical rela- 
tionships can be demonstrated by another example. A 
petroleum company wanted to automatically control the 
rate of flow during a small part of a refining process. The 
variables affecting this rate were few. Yet, four men worked 
almost four years to determine quantitatively the relation- 
ships between the variables and the rate of flow—and this 
was only a small part of the entire process. 

The two examples mentioned illustrate the complexity 
of processes as applied to installing control mechanisms. 


Lack of Qualified Personnel 


A second major obstacle to progress toward an auto- 
matic factory is the shortage of personnel trained in sys- 
tems engineering. As has been stated, the automatic fac- 
tory must be an integrated unit—-with automatic produc- 
tion lines controlled automatically. If a manufacturer is to 
progress toward the automatic factory, an important re- 
quirement is that he have men available who are trained 
in this integrated approach toward automatization. These 
men are known as systems engineers. 

The engineers presently working in industry are lacking 
on two counts. First, they have not apprised themselves of 
many of the new developments and techniques which have 
come about in the past few years. Secondly, they are spe- 
cialists in one type of engineering. As a result, each element 


in a process is attacked separately—with little regard to 
how the whole process can be made more automatic. 

The reason for the shortage of systems engineers lies in 
the amount of training which a man must undergo before 
he becomes fully qualified. The training period is con- 
siderably longer than that for a conventional specialized 
engineer. The present supply of systems engineers con- 
sists primarily of faculty members at large engineering 
schools, such as at M.L.T. These men are already occupied 
with their teaching work, but do manage to give some time 
to outside consulting work in automatizing processes. The 
total amount of time which they are able to give is in- 
finitesimally small when compared to the job to be done. 
As a result, should a manufacturer decide that his factory 
is susceptible to automatization, it is difficult for him to 
find anyone capable of carrying out such a program. 

However. many plants partially automatize without 
systems engineers, depending on the complexity of a par- 
ticular process and the degree of automaticity desired. 


Decentralization of Essential Skills 


The significant components of an automatic factory are 
production tools, material handling equipment, and test- 
ing €quipment or quality control apparatus, each tailored 
to all the others to give an integrated production process. 

In order to accomplish this integration, a great number 
of speciclized skills must be brought to bear on the prob- 
lem. The systems engineer must have the broad picture ot 
the total process. but he must be able to call on a wide 
variety of individual equipment-manufacturing talent if 
the factory is ever to be made automatic. This is the third 
obstacle. 

The different skills are highly decentralized. Some of 
them are found in the machine-tool industry, others in 
the control-instrument industry. The manufacturer, though 
interested in making his processes more automatic, often 
finds it impossible to assemble the various specialized skills 
which bear on the problem. 
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Each industry producing equipment related to this prob- 
lem is interested primarily in the ways of improving its 
own product. There is little interest in improving the func- 
tion of this product in relation with the other elements in 
the factory in which it is to be installed. 

This problem of non-cooperation among the producers 
of the elements of the factory is exemplified by the fol- 
lowing illustration. A machine-tool executive makes this 
statement: 

“So far as | know, (there is) no really good 
cooperation between people who manufacture 
handling devices and the people who manufacture 
machine tools. These are two different kinds of 
cats, and most generally, I think, the machine 
tool builder would attempt to devise his own han- 
dling device.” 

Moreover, machine-tool builders have in the past been 
concerned with their short-run profit prospects. They lack 
hoth the incentive and the knowledge for incorporating 
materials handling and controls into their products. One 
machine-tool manufacturer made the following statement 
regarding the incorpoiation of materials-handling and con- 
trol equipment into his products to produce “automation.” 

“We will use it wherever we can sell it, but 
in general it will be in the form of attachments to 
relatively standard equipment, and we will be 
very cautious in its application. In short, our 
policy will be rather to follow the demand than to 
force it. In certain instances of course, where we 
ourselves are convinced of its value, we will force 
the point; but as for a major development pro- 
gram (in this field) is concerned, I do not believe 
that we, nor many companies like ourselves, are 
ready to go that far.” 

Thus, we see that in the above example the machine-tool 
builder (1) finds it difficult to cooperate with the materials- 
handling-equipment manufacturer and (2) is not able to 
incorporate many materials-handling techniques into his 
own products, As a result, progress toward automatic 
processes is retarded. 





High Cost of Development 


The fourth major obstacle to progress toward the auto- 
matic factory is the high investment required in develop- 
ment work before any tangible results can be obtained. 

A clear example of the amplitude of development cost 
occurs in the case of “Project Tinkertoy,” a government- 
sponsored project to develop a method for producing elec- 
trical circuits automatically. (This development will be 
discussed in detail in a later chapter.) In this project, an 
investment of $4,700,000 was necessary just to develop 
a pilot plant. And even in this plant complete automa- 
ticity has not been achieved, the automatic operations 
taking place primarily with regard to assembly. 


Evolutionary Solution 


Can the formidable obstacles, outlined in four areas, be 
overcome? The answer is not obvious or easy, but an ap- 
proach may be made by looking at the experience of Ameri- 
can companies with problems of automatic operations. 
However, no company has had experience with an entirely 
automatic factory. Instead, the progress that has been 
made confines itself largely to specific functions such as 
machining, materials handling, assembling, inspection, etc. 

A position which this report endorses is that “this job 
of automatizing the elements” will continue to be solved 
as it has in the past—on a step-by-step evolutionary basis. 

The evolutionary growth of automaticity is shown in 
Fig. 4-1, which shows the growth of automaticity in the 
metalworking industries as seen by the Manufacturirig 
Services Division of the General Electric Company. Its 
chief value is its dramatization of the evolution theme. 

But a question remains: how, if at all, may the rate of 
growth be increased? An answer to this requires answers 
to the questions asked concerning the obstacles to the 
automatic factory. A review of the problems companies 
have encountered while attempting to automatize the ele- 
ments of the factory should be of value in answering these 
questions. This will be done in succeeding discussions. 





Watthour-meter Testing 


WASHINGTON, D.C. 


A more rapid method for pre- 


cisely measuring the rate of alternating-current watthour 
meters has been developed by T. L. Zapf and A. W. Spinks 
of the National Bureau of Standards. This method reduces 
to a minimum the use of an electrodynamic wattmeter and 
the laborious process of holding the a-c. power constant 
while the meter registration is accumulating. In high-pre- 
cision NBS tests this has, in the past, been done by observ- 





Rotating disc of selected watthour meter (mounted in center of circular 
housing) reflects beam of light on translucent circular scale; phototube 
detector and counter are used for counting revolutions of disc. 
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ing the number of disk revolutions occurring in a fixed time 
interval during which the power has been held constant. 

It has been known for many years that certain individual 
watthour meters may exhibit remarkable stability over 
long periods of time. Thus, in an effort to develop a more 
rapid testing procedure, it was decided to carefully select 
several watthour meters and to use them as a standard 
group for testing other watthour meters by a comparison 
of their rates. 

The meter selected as a standard is a modified portable 
commercial watthour meter (rotating standard). This unit 
has been provided with a shaft extension, and its register 
has been removed. The meter is mounted in a temperature- 
controlled box (in center of large circular housing). A 
light-beam pointer has been provided by mounting a 
mirror inclined at 45 degrees on the upper end of the shaft. 
A beam of light incident vertically on the mirror is de- 
flected horizontally to an encircling scale provided with a 
phosphorescent band. A phototube is placed behind a ver- 
tical slit in the phosphorescent band so that the light beam 
strikes the phototube once each revolution. The amplified 
pulse from the phototube energizes an electromagnetically 
operated mechanical counter for counting the number of 
complete revolutions of the disk of the standard watthour 
meter during a run. 






















Fig. 1. Two small SR-4 load cells support one end of 15,0¢0-gallon tank; 
other end has hinged support. 


ROBLEM resulting from the handling of increasing 

volumes of Freon for household products now con- 

tained in pressurized dispensers was solved recently 
at the Easthampton, Mass., plant of Stanley Home Prod- 
ucts, Inc. by installation of a continuously-recording and 
weight-indicating system for the contents of two 15,000- 
gallon storage tanks. 

The problem arose when rapidly growing demand for 
products such as insecticides, air fresheners, perfumes, lo- 
tions, etc. in self-dispensing pressurized cans required in- 
creasing quantities of Freon as the propellant. This pres- 
surizing medium is a gas or vapor at normal atmospheric 
temperatures and pressures and has to be contained largely 
in liquid form under pressure until it performs its function 
in the hands of the ultimate consumer. Storage tanks are 
designed for 200-psi. pressure, but actual pressure is 
normally under 50 psi. 

Efficiency in handling the large volumes of Freon in 
and out of the two storage tanks without loss presented a 
problem to plant engineers. When running a single mech- 
anized production line at maximum rated capacity con- 
tinuously for a week, more than 15,000 gallons of Freon 
would be used. This would require unlogding two or three 
6000-gallon tank cars. In usirg such large quantities of 
Freon, leakage and evaporation losses can ve high unless 
unusual precautions are taken in unloading, in feeding 
production lines, and in guarding against system leaks. 

A constant record of stored and used quantities of 
Freon is required. Weight is the only satisfactory measure 
of stored quantities because it is not affected by pressure 
and temperature. Although glass sight-gages are provided 
on the ends of the two tanks, they give only a rough check 
because volumes in the liquid and vapor phases vary widely 
with the quantity in the tank and its temperature. 

The continuous weighing of the two tanks, which may 
weigh as much as 200,000 lb. each, was simplified by use 
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Fig. 2, Weight indications from load cells are recorded at production line. 


of two small Baldwin SR-4 compression-type load cells 
of 50,000-lb. capacity each, as supporting members on the 
concrete base at one end of each tank (Fig. 1 and front 
cover). These cells use the Baldwin SR-4 resistance-wire 
strain gage. By leveling the 40-ft.-long, 8-ft.-diameter tanks 
the two cells support exactly half of the load, but the 
instruments are calibrated to read only the weight of the 
Freon in the tanks; the weight of the tank and supporting 
structure is zeroed out. The effects of connecting piping on 
weighing accuracy are eliminated by the use of reinforced 
flexible hose at both inlet and outlet. The resulting ac- 
curacy in weighing is within 1% of one percent. 

Instrumentation provides for weight indications at three 
points. One of these points is beside the can filling position 
on the production line (Fig. 2). This is on a north wall 
of the building outside of which the two storage tanks are 
sheltered. The two instruments at this point are Baldwin 
strip-chart recorders with 1000-lb. divisions (approximate- 
ly 85 gallons per division). Two indicating instruments 
with 5000-lb. divisions, the new Baldwin PTL meters are 
located on the outside of the same wall at a point between 
the two tanks. Two identical indicating instruments are lo- 
cated at the tank car siding at considerable distance from 
the storage tanks. The motor-driven pump at this outside 
location is under the control of the weighing system to 
the extent that it is shut down automatically when the 
weight of the storage tank corresponds to about 13,500 
gallons of Freon. The tanks are never completely filled. 

To fill the pressurized cans Stanley Home Products, Inc. 
has a new fast mechanized-produetion line. Cans can be 
filled with 10.2 oz. of Freon (chilled to minus 30 deg. F.) 
and sealed at the rate of 120 per minute. As the can is 
sealed within a few seconds after filling, the evaporation 
loss is small. At this rate Freon is taken from the tank 
at a rate approaching 5000 lb. per hour, or more than 
37,000 Ib. per 8-hr. shift. 
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Fig. 1. Experimental tacitron circuit. Voltage across 


and current through tacitron is measured. 


Fig. 2. Volt-ampere characteristic and various operation 
modes of conventional hot-cathode gas diode. 
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(a) 


A low-noise grid-controlled thyratron-- 


THE TACITRON 


Technique for obtaining anode-glow-mode 
operation in gas triodes overcomes 
the two basic disadvantages of thyra- 
trons—noise and loss of grid control. 


THYRATRON is essentially a triode vacuum tube 
filled with a gas such as xenon, argon, hydrogen, or 
mercury. Electrons en route from the cathode to 

the anode create ions which neutralize the electron space- 
charge. This makes possible the passage of large electron 
currents at low anode voltages, allowing the tube to oper- 
ate with high efficiency. This important characteristic, 
combined with the simplicity, ruggedness, and high power 
sensitivity, has made the thyratron a popular device for 
diverse switching applications. 

The thyratron has, however, serious disadvantages. Two 
very important ones are: (a) the tube is often noisy, and 
(b) once the anode current has started to flow it cannot 
be turned off by the grid. The latter difficulty has had to 
be surmounted by the troublesome expedient of first re- 
moving the anode voltage and then waiting for the tube 
to totally, or at least partly, deionize. This complicates the 
attendant circuitry and restricts the thyratron to relatively 
low-frequency applications. 

Fundamental studies of externally-heated hot-cathode 
discharges have illuminated the way to a tube design that 
overcomes these two difficulties. This design insures opera- 
tion in a unique discharge mode wherein ion generation 
occurs solely in the grid-anode region. This mode is stable, 
noiseless, and allows positive ion sheaths from a negative 
grid to span the grid holes and choke off the current. In 
practice this mode of discharge is achieved by proper se- 
lection of the size of the grid openings, gas, gas pressure, 
and over-all tube geometry. Aside from having a relatively 
opaque grid the tube is similar to conventional ones with 
respect to efficiency and operating conditions. 


Abstracted from an article in the September, 1954 issue of Proceedings of 
the IRE. 
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Noiseless Operation 


Studies of the discharge mechanism in hot-cathode gas 
diodes have defined four distinctly different modes in 
which the discharge may operate. Each of these is dis- 
tinguished by the pattern of the observable glow and the 
interelectrode space potential. Generally, as the current in 
a hot-cathode gas diode is increased, the discharge will 
operate in one mode after the other in the idealized volt- 
ampere sequence illustrated in Fig. 2. The basic circuit for 
obtaining this sequence is shown in the same figure. 

Commercial hot-cathode gas tubes normally operate in 
some combination of the first three modes, particularly 
the ball-of-fire and Langmuir, since the anode-glow mode is 
usually not found when the tube current is greater than 
several percent of the rated current. This is unfortunate 
because the anode-glow mode is the only one that can be 
relied upon for noiseless operation; the other modes are 
almost inevitably noisy and so unstable that the discharge 
usually jumps erratically from one to the other. Thus, the 
problem in getting noiseless hot-cathode gas-tube opera- 
tion becomes one of finding how to make the tube remain 
in the anode-glow mode up to appreciable currents. A de- 
tailed analysis of the anode-glow mode shows that it has 
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Fig. 3. Glow pattern of triode operating in (a) anode-glow mode and 
(b) ball-of-fire mode. 
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Fig. 4. Potential distribution in triode operating in anode-glow mode. 


the electrical characteristics of a nonlinear positive re- 

sistance with no obvious tendency for instability. 
Visually, the anode-glow mode in these tubes is mani- 

fested by a glow which closely hugs the anode (Fig. 3). 


Tacitron Mode 

The potential diagram in Fig. 4 corresponds to the anode 
glow, or quiet, mode which will hereafter be referred to 
as the “tacitron” mode to avoid confusion with anode- 
glow mode in diodes. There are two regions of plasma* 
in this discharge. The one in the cathode region has a 
potential slightly negative with respect to that of the 
cathode; the one in the anode region has a potential about 


*Plasma is a region in which both positive ions and negative 
electrons exist. Recombination of ions and electrons produces 
a characteristic glow. 


equal to that of the anode. The conditions in the cathode- 
grid plasma are identical to those in the anode-glow 
plasma of the diode. The ions which supply this plasma 
are generated in the grid-anode region and fall through 
the double sheath which exists in the plane of the grid 
wires. 

In an ordinary thyratron, the grid generally has one 
or a few large apertures and the discharge will operate 
in the tacitron mode for currents which are only a few 
percent of the rated current. If, however, the grid is made 
to have a large number of small holes, whose size is prop- 
erly related to the gas, gas pressure, and over-all tube 
geometry, noise-free conduction in the tacitron mode can 
be obtained up to much larger currents and, in addition, 
the grid cutoff action at substantial values of plate current 
is possible. 

As for mechanical construction, tubes with the noiseless 
feature are no more difficult to fabricate than other gas 
tubes. Care has to be taken, however, to insure that there 
are no holes or spaces along the edges of the mesh grid 
that have a major dimension larger than the mesh holes. 
Compared to the other possible discharge modes for a 
three-element hot-cathode tube, the tacitron mode 
possesses three important advantages with respect to cur- 
rent cutoff. These are: (a) the ion generation mechanism 
is such that the feedback action on the sheath expansion 
process seems to be a minimum, (b) the sheath expansion 
takes place in a plasma which is characterized by low 
particle-density and low electron-energies, and (c) the 
tube current and plasma density are distributed evenly 
over an interelectrode path of relatively large area. 


gas 





Time-proportional Thermostat 


WASHINGTON, D. C.—A versatile electronic thermo- 
stat has been developed by F. A. Ransom of the NBS elec- 
tronic instrumentation laboratory. The device features (1) 
small dead zone; (2) high sensitivity without loss of sta- 
bility (3) can control power from milliwatts to kilowatts: 
(4) use of sensing elements which may be a resistance ther- 
mometer or a thermistor connected in a bridge circuit, or a 
thermocouple connected to a chopper circuit; and (5) use 
of standard commercial components. The power supplied 
to the heating element is switched on and off in a regular 
cycle, but the fraction of the cycle during which the power 
remains on is proportional to the deviation from the de- 
sired temperature. 

The resistance thermometer or thermistor is connected 
in one arm of an a-c. bridge. The adjacent arm of the 
bridge is a variable resistor adjustable to the desired tem- 
perature control point. A 164-cps. oscillator energizes the 
bridge and also supplies synchronizing voltage to a twin- 
diode synchronous detector. 

Also applied to the detector, in series with the error 
voltage, is a voltage from a sawtooth oscillator. The result 


Fig. 1. Two-channel electronic thermostat, 


is that the output of the detector consists of a sawtooth 
voltage that operates about a reference level which varies 
with the error voltage. This detector output is applied to a 
Schmitt trigger circuit, which in turn actuates a relay that 
switches the power applied to the control heater. 

The duty cycle, determined by the frequency of the saw- 
tooth oscillator, is designed to be adjustable over a range 
of about 5 to 15 seconds to meet the needs of any particular 
controlled process. In a typical NBS application the thermo- 
stat has for many months held standard electric cells, im- 
mersed in an oil bath, to a controlled temperature of 28 
deg. C. within + 0.001 deg. C. 

Another use of the instrument has been in a small elec- 
trical furnace. The typical small heated-air oven is ordi- 
narily difficult to control because of its low thermal inertia. 
Using the NBS thermostat, the temperature was maintained 
to within + 0.1 deg. C. over a range from 250 to 450 
deg. C. 
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Fig. 2. Circuit of electronic thermostat. 
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Fig. 1. Orifice plates and meter tube used for testing effect of edge thickness and edge 


sharpness on flow coefficient. 
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Fig. 2. Orifice-plate notation. 
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Effect of Edge Thickness on 
SMALL ORIFICE METERS 


Orifice plates with various edge thicknesses were tested in a 


%,-inch-diameter tube using water. A plot of discharge co- 


efficients as a function of Reynold’s number shows that if the 
edge thickness is greater than 1/40 of the pipe diameter, the 


L. W. THRASHER and R. C. BINDER 


Purdue University 


discharge coefficient increases with edge thickness. The 


increase in coefficient is greater at low Reynold’s numbers. 


influenced by various factors—meter configuration, 

orifice-plate dimensions, and piping details upstream 
and downstream from the meter. For orifices in pipes two 
inches in diameter and larger, the influence of these factors 
is comparatively well established, but for smaller pipe sizes 
there is little information on the effects of different orifice 
details. 

The effect of edge sharpness was reported recently*; the 
effect of edge thickness is presented in this study. Fig. | 
illustrates orifice plates and meter tube used; Fig. 2 shows 
orifice-plate notation. 


D ISCHARGE COEFFICIENT of an orifice meter is 


Test Setup 


Fig. 3 shows the test apparatus——a supply tank, a centri- 
fugal pump to circulate water, a %4-inch-diameter meter 
tube, a manometer for measuring the pressure differential 
across the orifice plate, weighing and timing equipment 
to determine the weight rate of flow, and a nickle resist- 
ance-thermometer and Wheatstone bridge to measure water 
temperature. 

Forty pipe-diameters of standard %4-inch galvanized- 
steel pipe preceded the meter. The pipe and meter ends 
butted together in flanged fittings to minimize upstream 
and downstream disturbances. The total undisturbed pipe- 


“Effect of Edge Sharpness on Small 


*Huffman, Thrasher, and Binder 
1468-69 


Orifice Meters,” Instruments & Automation, September 1954, p 
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length upstream from the orifice plate was 55 pipe 
diameters. The resistance thermometer element was insert- 
ed nine pipe-diameters downstream from the orifice plate. 

Three sets of five stainless-steel orifice plates each were 
tested (Fig. 1). All five plates in a set had nearly the 
same orifice diameter. One set of plates had beta ratio of 
0.2; the second set had a beta ratio of 0.5; the third set 
had a beta ratio of 0.7. 

Each of the three sets of plates having the same orifice 
diameter were made in the same way. Both surfaces of 
each of the five plates were turned and lapped parallel, 
the plates were clamped together with an extra plate at 
each end of the stack, and the orifice was bored through 
the entire stack of plates. While the stacks of plates having 
diameter ratios of (5 and 0.7 were still clamped to- 
gether, the hole was lapped with a brass rod and fine abra- 
sive in order to remove the marks of the boring tool. The 
end plates were then discarded. The set with diameter 
ratio of 0.2 was not lapped. For this set, the cylindrical 
length of the orifice seemed smooth to the naked eye, but 
under a microscope the spiral grooves from the boring 
tool were visible. The individual orifices were beveled at 
45 degrees to the downstream surface of the plate in order 
to obtain the various edge thicknesses. Edge thicknesses 
in each set of five plates were 0.060, 0.040, 0.020, 0.010, 
and 0.005 inch. Under a magnification of about thirty 
diameters, the upstream edges of all orifices within a set 
appeared to have the same degree of edge sharpness. 





Test Results 


Discharge coefficients (C) versus the pipe Reynold’s 
number (N) for the three diameter ratios were plotted 
(Figs. 4, 5, and 6). As the data for the plate with beta 
ratio of 0.2 and an edge thickness of 0.060 inch were badly 
scattered and from ten to fifteen percent higher than the 
data for the other four plates with the same beta ratio, 
the test results for that plate were discarded. 

The results show that the discharge coefficient increases 
as the edge thickness increases, and that the increase in 
coefficient became greater as the Reynold’s number de- 
creased. 

Owing to the small differences between coefficient values 
for plates having different edge thicknesses, a statistical 
study of the data was made to determine whether the small 
differences could have occurred by chance alone. The 
analysis indicated the following: For a diameter ratio of 
0.2, there were no significant differences in coefficient data 
for the different plates: for a diameter ratio of 0.5, only 
the plates with edge thicknesses of 0.060 and 0.040 inch 
were significantly different from the plate with an 0.005- 
inch edge thickness; and for a diameter ratio of 0.7, only 
the plate with an edge thickness of 0.060 inch was sig- 
nificantly different from the plate with the 0.005-inch edge 
thickness. Any other differences in the data between plates 
might well have occurred by chance alone. 


Accuracy 


The uncertainty of the data is believed to be plus or 
minus 0.3 percent. For a given plate, the scatter in the 
data is plus or minus 0.3 percent or less. 


Conclusion 

The tests indicate that if the orifice edge-thickness is 
less than 1/40 of the pipe diameter, edge thickness has 
no effect on the discharge coefficient. Greater edge thick- 
nesses increase the discharge coefficient. The increase in 
coefficient becomes larger as the beta ratio decreases, 
and as the Reynold’s number decreases. 

The effect of edge thickness can be treated by two meth- 
ods: (1) Basic discharge coefficients can be given for ori- 
fices with edge thicknesses less than 1/40 of the pipe 
diameter and (2) for orifices with thicker edges, correc- 
tion factors can be applied to the basic coefficients. As 
the effect of edge thickness varies with both beta ratio 
and Reynold’s number, method (2) may be complicated. 
If the maximum edge thickness can be specified as 1/40 
of the pipe diameter, then the basic discharge coefficients 
would not apply to orifices with thicker edges. The latter 
method is used for orifices in larger pipes *, is the simpler 
of the two methods, and is recommended. 
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Fig. 1. 


Seale of a typical 6.5-percent a-c. voltmeter. 





Scale and Reading Errors of 


ELECTRICAL INDICATORS 


Seale and reading errors limit the accuracy of even the best electrical 
indicating instrument to about 0.1 percent. Sources of errors are 
analyzed, and the NBS standard calibration methods are presented. 


HE SCALE of an electrical in- 

strument is an important com- 

ponent; a poor or defective scale 
can result in errors greater than that 
claimed by the manufacturer. 

An evenly divided scale is desirable. 
However, if the same percentage ac- 
curacy of reading the measured quan- 
tity is desired at all points, the divi- 
sions should be wider at the beginning 
than at the end of the scale. 

As most types of instruments cannot 
be designed to have operating and con- 
trol torques that balance to permit the 
same percentage of accuracy of indica- 
tion at all points on the scale, it has be- 
come commop practice to refer to per- 
cent of error and accuracy class in 
terms of full-scale reading. This con- 
vention implies that the indication of 
an instrument with 0.25-percent accu- 
racy and a 100-division scale may 
deviate from the true value by 0.25 di- 
vision at any reading along the scale. 

One of the prerequisites of a good 
instrument is that its scale be cali- 
brated accurately—that is, the cardi- 
nal scale marks must be located cor- 
rectly and the intermediate division 
marks must not be out of position by 
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more than the desired accuracy. These 
marks may be out of place because of 
(1) errors in the reference instrument 
used originally for calibrating the 
scale, (2) random errors in locating 
the cardinal points, (3) failure to sub- 
divide between cardinal marks in ac- 
cordance with the scale law, (4) erratic 
spacing of the subdivision marks be- 
tween two adjacent cardinal points, 
and (5) changes that have occurred in 
components since the original cali- 
bration. 

in order that the pointer indications 
may be read accurately, a high-grade 
instrument should have an anti-paral- 
lax mirror and a knife-edge pointer 
with the knife-edge about equal to that 
of the division lines, and preferably 
not more than 1/10 that of the distance 
between two successive scale division 
marks. These scale division marks 
should be at least 1 mm. apart. 

For the better grades of portable in- 
struments with which this article is 


27 


concerned it is a customary practice 
for the manufacturer to fit the scale to 
each individual instrument. A_ blank 
scale is put in place and cardinal points 
are marked on it to correspond to val- 
ues determined with an accurate ref- 
erence standard, After the cardinal 
marks are ruled on the scale the inter- 
mediate division marks between pairs 
of cardinal marks are located by a me- 
chanical subdivision device. If an ac- 
curate dividing machine is not used 
there may be a noticeable variation in 
the spacing of subdivision marks. Some 
instruments show errors of several 
tenths of a percent because of careless- 
ness in spacing of the ruled subdivision 
marks, 


Scale Errors 


Electrical instruments that come to 
the National Bureau of Standards for 
standardization tests are ordinarily 
tested at five of the cardinal points on 
the scale (20, 40, 60, 80, and 100 
division points on a 100-division scale; 
30, 60, 90, 120, and 150 division points 
on a 150-division scale) and, upon re- 
quest, at each of the cardinal points. 
Unless the customer uses the instru- 





'So 


MO tm 
tm 


oe 


Fig. 2. Enlarged portion of middle scale of 
Fig. 1. 


ment at only the points tested the ques- 
tion arises as to the corrections for 
the other scale points. In the absence 
of further tests it is generally consid- 
ered that the best value for the other 
scale points is obtained by linear in- 
terpolation (graphically) of the cor- 
rections for the five or ten points tested. 
Then the question arises as to the 
validity of the interpolated values—in 
other words, how close is the interpo- 
lated value to the true value. 


Some electrical instruments that are 
sent to the laboratory reveal, upon a 
visual inspection of the scale, a notice- 
able inequality in the spacing of adja- 
cent subdivision marks. 


To study this a number of instru- 
ments of different manufacturers were 
tested at each scale division throughout 
the usable or upper part of the scale. 
Both angular measurements and a test 
at each division mark were made on a 
number of instruments; 39 instruments 
of 8 different manufacturers were in- 
cluded in tests. Of these, 15 were of 
the electrodynamic type, 4 of the mov- 
ing-iron and 20 of the p-m. m-c. types. 
There were eight laboratory standards 
(0.1-percent-accuracy class) and the 
rest were in the 0.5-percent-accuracy 
class or better. Of these, 22 were tested 
at each of the scale divisions over the 
usable part of the scale. The p-m. m-c. 
and electrodynamic types were tested 
with a potentiometer and its acces- 
sories; the moving-iron type was tested 
with a transfer instrument. It is be- 
lieved that for a good instrument with 
a good scale the values obtained by 
setting the pointer over a scale divi- 
sion mark in our usual testing pro- 
cedure are correct within about 0.02 
division. 

The illustrations show some of the 
scale characteristics of some of the in- 
struments tested. Fig. 1 shows a scale 
for one instrument. Fig. 2 is an en- 
largement of the upper portion of the 
middle scale of the same instrument. 
Fig. 3 gives the corrections that must 
be applied to the several division marks 
of the same voltmeter (150-volt range) 
to give the true value for each of these 
points. Fig. 4 is a correction graph for 
another typical instrument. The broken 
lines show the errors that result if the 
common linear interpolating procedure 
is followed after testing at five of the 
cardinal points. 


Fig. 3. Corrections that must be appl'ed to the division marks of the voltmeter of Figs. 1 and 
2 to give the true value at each point. Dotted lines show errors that would result if interpolating 
procedure is followed aftcr basic NBS test at 5 cardinal points. 


The magnitude of the irregularities 
may in some instances be influenced by 
the observers incorrect setting of the 
pointer over the division mark, or by 
pivot friction. However, it is believed 
that errors from these two sources 
have been held to a minimum. 

No attempt will be made here to 
identify the particular influencing fac- 
tors that cause the large errors indi- 
cated by some of the graphs. Self heat- 
ing errors probably have considerable 
effect on the general shape of the cor- 
rection curves in those instruments 
that are not well temperature-compen- 
sated. 

Figs. | and 2 indicate that some of 
the irregularities in the correction 
graph of Fig. 3 are due to the irregu- 
lar spacing of the subdivision marks 
on the scale of this particular instru- 
ment. 


Note that Fig. 4 also shows the rela- 
tionship between divisions and degrees 
of the instrument scale. 


f 
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Fig. 4. Scale characteristics of cn a-c. 
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DIVISIONS 


and d-c. wattmetcr of 0.l-percent accuracy clars. 


Errors of Observation 


Observational errors usually result 
from (1) misreading the scale, (2) 
failure to eliminate parallax on read- 
ing and (3) failure to estimate cor- 
rectly fractional divisions. The first 
may be minimized by careful attention 
on the part of an observer in taking 
readings. The parallax error is effec- 
tively eliminated by the correct use of 
anti-parallax mirrors and other optical 
“he 
cevices, 

A number of studies have been made 
on the accuracy of estimates of frac- 
tional divisions. A Swedish scientist. 
Backstrom*, made of the most 
thorough studies on this subject. His 
conclusions may be summarized as fol- 
lows: (1) the estimation of any par- 
ticular observer cannot be depended 
upon to be accurate to the nearest tenth 
of a division except at the division 


one 
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Backstrom H, E., Zeit f 
Vol. 50, p. 561-75, 609-624, 
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marks themselves and at the midpoint 
of the division, (2) an individual will 
make estimations of tenths of a divi- 
sion in much the same manner over 
long time intervals, (3) the minimum 
error occurred when the line width was 
equal to the pointer width, and each 
was roughly 0.1 that of a division 
width, and (4) the average error of 
estimation decreased with increasing 
division width. There was little gain 
in increasing the width beyond about 
2 mm. 

In the ordinary procedure of read- 
ing an instrument scale an observer 
will estimate the pointer position to the 
nearest 0.1 scale division. Backstrom’s 
study and our experience indicate that 
the accuracy with which one is able ta 
estimate depends on a number of the 
factors. It is assumed that the observer 
has normal vision, that the instrument 
has a good scale and pointer, and that 
the scale is well illuminated. The in- 
fluencing factors are then (1) width 
of scale marks and width of pointer, 
(2) distance between scale marks, (3) 
the particular tenth which is being es- 
timated, (4) fatigue and physical con- 
dition of the observer, (5) color com- 
binations for scale, pointer and lines, 
and (6) personal bias. 

We tested the ability of our labora- 
tory personnel to estimate pointer posi- 
tions. A 100-v. d-c. voltmeter in the 


0.5-percent-accuracy class, and an a-c. 
and d-c. 150-v. voltmeter in 14-percent- 
accuracy class were selected for the 
test. The interval between the 80 and 
81 division marks on the d-c. voltmeter 
and the 120 and 121 division marks on 
the a-c. and d-c. voltmeter was selected 
for the experiment. Each instrument 
was carefully tested at its two chosen 
reference division marks with a po- 
tentiometer. The obtained values then 
were used as a basis for dividing the 
intervening space into twenty equal in- 
tervals. An observer at the potentiom- 
eter adjusted the voltage to set the 
pointer in random order to the various 
tenths or twentieths of a division. Most 
of the subjects had considerable pre- 
vious experience reading instruments. 
As indicated in the table, each was 
asked to estimate to the nearest tenth 
(and in other tests to the nearest twen- 
tieth) of a division. The subject was 
not aware of the setting being made 
at the potentiometer nor was he told 
how close his estimated values were to 
the true values until the test was 
finished. 

In obtaining the data for the table, 
the pointer was set to each 0.05 posi- 
tion and the observer was asked to 
estimate to the nearest 0.1. For the 
0.05, 0.15, 0.25, 0.35, and 0.45 posi- 
tions he most frequently estimated the 
0.1 below the value set (for 0.45 he 


Table.—Estimation of pointer position of a-c. and d-c. 
voltmeter to nearest 0.1 division, 


14 observers, no lens used. 


Pointer Position 
Set in Divisions 


Estimations 





~.25 -.20 -.15 -.10 -.05 Correct +.05 +.10 +.15 +.20 





120.00 
05 





14 
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estimated 0.40), and for 0.55, 0.65, 
0.75, 0.85, and 0.95 positions he most 
frequently chose the 0.1 above the 
value set (for 0.85 he estimated 0.90). 

In further tests, a flat-field x2 lens, 
134 inches in diameter, was used, and 
each observer was asked to estimate to 
the nearest 1 /20th of the scale interval. 
For most observers, this lens materially 
aided estimational accuracy. 

The results indicate that an observer 
generally can estimate on a good scale 
to within 0.1 scale division. Out of 945 
estimations only 25 were in error by 
as much as 0.15 division, and 123 
(about 13 percent) were in error by as 
much as 0.1 division. The greatest un- 
certainty of estimation appears to be 
in the area of 0.3 and 0.7 division. 


Conclusion 


The data indicate that some instru- 
ments in the better-accuracy class have 
inaccurately marked scales. If these in- 
struments are tested at five of the cardi- 
nal points, values obtained by applying 
corrections to the scale indications at 
intermediate points may be expected 
to be in error by several tenths of a 
division when the corrections are ob- 
tained by linear interpolation between 
values reported at the cardinal points. 

It is possible to draw two conclu- 
sions: (1) If the corrections at five of 
the cardinal points are plotted on a 
graph, as in the figures, and the broken 
line connecting all plotted points is 
abnormally irregular, it is unlikely that 
interpolation between two adjacent 
cardinal points will give correct values. 
(2) If the spacings between adjacent 
division marks when viewed with the 
eye appear to be of unequal widths it 
is also unlikely that an interpolation 
value will be valid. 

If an instrument is tested at every 
five divisions on its scale and the sepa- 
ration of intermediate marks appear 
normal the interpolation procedure 
should give values that are reasonably 
correct. Thereafter it should be neces- 
sary to test it only occasionally at five 
of the cardinal points. If the scale does 
not meet the necessary accuracy re- 
quirements (adjacent intermediate di- 
vision marks are irregularly spaced or 
cardinal points are incorrectly placed) 
it mey be advisable to return the in- 
strument to the manufacturer for a 
new scale. 

The procedure of estimating tenths 
of a division is not the weakest link 
in electrical measurements. However, 
this factor combined with a large num- 
ber of other possible sources of error 
limit the accuracy of even the best in- 
strument under ideal conditions to 
about 0.1 percent. If greater accuracy 
is desired one should resort to poten- 
tiometric measurements. 





Instrumentation of Modern 


BY-PRODUCT COKE OVENS 


The control system for the three modern coke-oven batteries of 
Stelco includes control of (a) fuel-gas pressures, (b) stack draft, 
(c) exhausters, and (d) boosters. Pneumatic techniques are used. 


INCE May, 1948, the Steel Com- 

pany of Canada, Ltd. has brought 

into production three batteries of 
coke ovens composed of 61, 83, and 
47 ovens, respectively—a total of 191. 
The ovens are designed for underfiring 
with either blast-furnace or coke-oven 
gas; provision is made for limited 
cross mixing. 

The complement of instruments and 
controls for these ovens follows the 
general pattern of other similar installa- 
tions. Therefore, this discussion pre- 
sents unusual features, and only lists 
the units which are common in func- 
tion and type. 


List of Instruments 
PRESSURE REGULATORS: Blast- 
furnace fuel gas; coke-oven fuel gas; 
stack draft: collector main; exhauster 
inlet; coke-oven gas bleeder. 


FLOWMETERS: Coke-oven fuel 
gas; coke-oven gas for enrichment; 
total coke-oven gas produced; _blast- 
furnace fuel gas; steam; coke-oven gas 
bled. 

PRESSURE RECORDERS: Two fuel 
gases; collector mains; basement air; 
cross-over mains. 

TEMPERATURE RECORDERS: 
Stack gases; coke-oven fuel gas; gas 
in cross-over mains. 

MISCELLANEOUS: Pressure and 
temperature indicators; calorimeter for 
blast-furnace gas; blast-furnace gas- 
holder position indicator; portable py- 
rometers; test pressure gages; Orsat 
and combustible-gag indicator. 


Pneumatic Operation 


Compared with other coke ovens, the 
chief difference to be found in the 
Stelco installation is that all the con- 
trollers are pneumatically powered and 
operated. The occasional interruption 
in electric power, the extra cost to 
provide mains and steam-driven oil 
Presented at Conference on Instrumentation for 


Iron & Steel Industry, Pittsburgh, March 25, 
1954. 


E. T. W. BAILEY 
The Steel Co. of Canada, Ltd. 


pumps, together with the number re- 
quired because of the long distances 
between control-valve locations, were 
some of the reasons for choosing pneu- 
matic operators. Also, the history of no 
complete compressed-air failures in the 
plant in over 25 years influenced the 
decision to depend on this source of 
power. 

One standby air compressor for in- 
struments was installed to be a second 
line of defense in event of possible 
plant or local failure of air pressure. 
It could also be used for planned inter- 
ruptions of compressed-air supply. 
Pneumatic controllers of various makes 
and types were in service in several 


Fig. 1. Power cylinder at one of the cross-over 
mains. A turnbuckle (below) permits adjustment 
of the control butterfly valve. Cylinder linkage is 
shown disconnected so turnbuckle can be seen. 
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other departments; instrument crafts- 
men were familiar with them and liked 
their speed, adjustability, and cleanli- 
ness. 

In practice, the controls have met 
the demands imposed upon them well. 
Among the features liked best are: 

(a) The arrangement whereby the 
controller can be by-passed at the man- 
ual-automatic station and movement of 
the power cylinder and control valve 
thereby transferred to the operator. 
This enables repairs, alterations, or 
inspections to be made to the con- 
trollers and is worthwhile in view of 
the 365-day per year continuous sched- 
ule practiced at all coke ovens. 

(b) The coke ovens are in a dusty 
area and pneumatic controllers re- 
quire less cleaning. Oil-hydraulic con- 
trollers of various makes are in opera- 
tion in other locations in the plant and, 
although they generally perform faith- 
fully, they look dirty most of the time. 

(c) Leaks from oil-operated con- 
trols have caused a few fires and one 
feels better when this hazard is not a 
factor at or near the coke ovens. 

(d) Power cylinders can be serviced 
by means of a turnbuckle arrangement 
by which adjustments can be made to 
the control butterfly valve by manu- 
ally changing the turnbuckle. Fig. 1 
shows a power cylinder so equipped 
and located on one of the cross-over 
mains. 

About the only trouble experienced 
was at the start, when the newness and 
close fit of a few pilot valves on the 
receiving regulators caused them to 
stick. This was remedied qu'ckly and 
is now rare. 

The compressed air is normally tak- 
en from the plant system. It is all fil- 
tered before entering the compressors. 
As it enters the piping system serving 
instruments and controls it passes 
through a “Condensifilter” followed by 
a drip tank. Each branch pipeline has 
inserted a swing-bolt-type felt-cartridge 
filter. The separate pipelines serving 
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Fig. 2. Control system for fuel gas, stack draft, 


collector main. 


C is stack draft regulator with draft safety check, 


and 
A and B are fuel-gas pressure regulators; 
D; 


E is collector-main pressure regulator. 
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each controller have smaller filters. 
Practically no trouble is experienced 
from dirt or moisture in the compressed 
air. 

The control system is shown in Fig. 
2. The controllers used for holding con- 
stant pressure of both fuel gases are 
standard pneumatically-operated pres- 
sure controllers. 

Both the blast-furnace and coke-oven 
gas are held within plus or minus 
l-mm. water pressure of the set point 
by pressure regulators (A and B in 


Fig. 2). 


Stack Draft 


Control of stack draft on a battery 
of coke ovens is important. Failure of 
the damper to open after a reversal, 
where blast-furnace gas is used to un- 
derfire, can and has resulted in base- 
ment explosions in other plants. In 
order to protect against this misfortune, 
a draft safety check—complete with 
lockout reset valves and alarm, actuates 
a trip valve which overrides the blast- 
furnace-gas pressure impulse and closes 
the control valve in that fuel main. 
This means of protection is preferable 
to placing stops on the draft-damper- 
drive arm because such stops would 
have to be relocated depending on 
which fuel was being used to under- 
fire the ovens. Blast-furnace-gas fuel, 
with its high percentage of inerts, re- 
quires a stop setting further from the 
closed damper position than is required 
when coke-oven gas is the battery fuel. 
The operator would have to remember 
to change these stop locations each time 
the character of the fuel was changed. 
A control device would be more de- 
pendable because the operator has a 
lot to do at such times, or he may be 
new or a relief man not familiar with 
the need for such a change. 

The damper operator is an 8-in. x 
20-in. cylinder that drives a butterfly- 
type damper with a vertical shaft. 
Draft is held to within less than plus 
or minus 0.5 mm. water of the set 
point. 


Collector-main Pressure 


The collector-main pressure has to 
be controlled carefully. Usually this 
pressure is held within plus or minus 
l-mm. water of the set point, except on 
windy days when it may be slightly 
more. This controller has to correct 
for variations in (1) pressure set up by 
wind velocity around the battery, (2) 
gas volume produced as each oven is 
pushed and/or charged, (3) pressure 
at the exhausters, whether caused by 
steam supply or other factors in the 
system, and (4) stack draft and re- 
versals of the fuel gases, It is one of 





























the most active controllers in a plant, 
and it has to be good. 


Exhauster Control 


The gas pressure at the inlet to the 
exhauster (A in Fig. 3) is controlled 
to within plus or minus 10-mm. water 
variation. The controller, through a 
diaphragm operator, actuates the oil 
relay governor on the turbines driving 
the exhausters. Usually only one ex- 
hauster is placed on active control 
while the others are base loaded. Fig. 
4, shows the diaphragm operator on an 
exhauster. All exhauster controls are 
equipped with manual-automatic  sta- 
lions. 


Booster Control 

The boosters (Fig. 3) which deliver 
the gas to the plant-fuel-distribution 
vystem have their capacity controlled 
from the height of a 20,000-cubic-foot 
coke-oven-gas holder (D) used to take 
up part of the gas released during re- 
versals. A steam-driven booster (B) is 
controlled in the same manner as the 
exhausters. An electric-driven machine 
(C) is controlled as to output by a 
butterfly valve in the inlet. This has 
at times created a high vacuum in the 
inlet and caused the motor to kick off 
the line. Adjustment of the oil level 
in the fluid drive is being considered 
as a_ better this 
booster. 

The scheme of controlling booster 
capacity from the height of a small 
holder floating on the inlet main was 
started when the large storage holder 
was removed to make room for new 


means to control 
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Fig. 4. Diaphragm operator on an exhauster. 










pits. It was not re- 


blast-furnace slag 
placed, 

The primary control uses a neoprene 
hose tied to a travelling reservoir at 
the top of the holder lift. This hose is 
filled with kerosene which imposes a 
head pressure (directly proportional to 
the holder height) upon a signal trans- 
mitter, This transmitter sends out a 
loading pressure which governs the 
booster turbine speed. Should the send- 
out pressure exceed 53 psig. (indicating 
trouble in the three-way 
weight-loaded valves, with manual re- 
set, automatically switch the control 
impulse to a second holder height- 
transmitter-operated from a cable (F 
in Fig. 3). This functions as a second 
line of defense. 

Should this signal prove unsuitable 
a third line of defense is provided 
whereby the operator can cut in pres- 
sure controllers which will adjust the 
booster turbine speeds to hold a con- 
stant inlet pressure. He has to watch 
this setting and adjust it so that the 
small holder will always be positioned 
to take care of normal battery-reversal 
conditions, 

To date we have had excellent. re- 
sults from this control scheme. The 
controllers have to work fast when the 
batteries are reversed when underfired 
with LO0-percent-coke-oven gas. The 
batteries are timed 
verse together. 

Among the secrets of keeping pneu- 
matic controls operating free from 
freezing troubles is to see that they 
and the tubing transmitting air are 
kept warm with either steam or hot- 
bed cable tracers. Carefully installed, 
they give reliable and dependable serv- 
ice, 


system) 


so as not to re- 
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A Stable Noise-Generator 


Inherent noise of a thyratron prevents generation of a stable 
noise signal. A thyratron plus an AGC-controlled amplifier 


J. D. SHAFFER 


The Pennsylvania State University 


gives a stable noise signal. Circuit design factors are included. 


ratrons as the noise source and a linear amplifier 
for increasing the noise level are not sufficiently 
stable for unmonitored instrument applications. The un- 
desirable characteristics of such sources include (1) day- 
to-day output variations, (2) long warm-up period for 
output stabilization, (3) drift in output level after warm- 
up, and (4) tendency toward oscillation. A program was 
set up at the Ordnance Research Laboratory, The Pennsyl- 
vania State University, State College, Pa., to determine to 
what extent these undesirable characteristics could be re- 
duced through proper selection of tube type and circuit. 
The first tests were made to select the type of thyratron 
tube best suited for use in such a generator. As the noise 
signal was to be filtered to a relatively narrow bandwidth, 
the possibility of an uneven spectrum over the narrow 
band was not considered. Also, as the range of filter center 
frequencies was such as to reject frequencies usually as- 
sociated with plasma oscillations, no external magnetic- 
field stabilization was used. Tube types 2050, 2051, 884, 
6D4, and 2D21 were connected as in Fig. 1, and their be- 
havior for a + 50-percent change of 230-volt plate 
potential was measured. The 2D21 proved to be the most 


Ul rstons asthe ni GENERATORS employing thy- 


Fig. 1. (left) Cireuit used to check performance of various 


tube types. Fig. 2. (right) Four arrangements used to es- 
tablish most stable 2D21 circuit. 


stable of the tubes tested, exhibiting the least variation in 
noise-signal output and the least tendency toward oscilla- 
tion. 

To find the circuit that would minimize noise-level 
variation from tube to tube and also the tendency toward 
relaxation oscillation, thirty-nine 2D21’s picked at random 
from stock were connected in each of the four circuits 
shown in Fig. 2. After a warm-up period, the noise level 
from each tube was monitored at the output of a narrow- 
band filter centered at approximately 50,000 cps. These 
tests indicated that the most stable performance was pro- 
duced by a 2D21 tube with a 47,000-ohm resistor in the 
cathode circuit and 250 volts at the plate. Further tests in 
which the heater and plate voltages were varied confirmed 
that the most stable performance is achieved through use 
of a 47,000-ohm cathode resistor and a plate voltage of 
250 volts. 

This circuit was used in tests to determine the effects 
of temperature and aging. Temperature was measured at 
the mid portion of the glass envelope of the 2D21 tubes. 
Aging tests were run for 600 hours. In all tests, the noise 
level was monitored at the output of a narrow-band filter 
centered at approximately 50,000 cps. 

These tests, summarized in Table 1, showed that even 
with the best selection of circuit and thyratron tube type, 
there still existed the possibiltiy of an extreme variation in 
output level of approximately 40 db as a function of tube 
selection and aging, operating potentials, and ambient 
temperature fluctuation. As a noise generator for instru- 
ment application should have an output level stability of 
+1 db under the conditions of these tests, it was clear 
that a thyratron noise circuit cannot give satisfactory per- 
formance without auxiliary circuitry. 


Table 1.—Noise levels of circuits shown in Fig. 2. 





TEMPERATURE 
EFFECT 
db 


PLATE TOTAL 
VOLTAGE db 
db 


FILAMENT 
VOLTAGE 
db 


ANODE | TUBE TO TUBE 
CURRENT] db 





5 MA 15.3 8.4 40 277 3.6 





10 MA 18.2 2.0 303 





5 MA 239 3.0 35.3 





17.7 

















10 MA 
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To reduce these variations to the desired level, a delayed- 
AGC amplifier was developed (Fig. 3). Because the aver- 
age level of the narrow-band noise level from the 2D21 
(approximately 1 volt rms.) precluded a large dynamic 
range on a following AGC amplifier, it was necessary to 
attenuate the noise signal approximately 50 db. The attenu- 
ated signal, varying from —70 dbv to -30 dbv rms., with 
noise peaks of about 10-db higher value, permitted the 
design of an AGC amplifier for distortion-free operation 
over a wide dynamic range. 


Circuit Design Factors 

The circuit (Fig. 3) consists of a 2D21 noise generator 
followed by an amplifier whose gain is controlled by an 
AGC signal derived from a 6AL5 rectifier. A cathode fol- 
lower provides a low-impedance output. 

The basic circuit of the AGC amplifier was designed 
around the “flatness-factor” concept described by Mr. 
A. W. Nolle in the Proceedings of the IRE, July, 1948. 
The flatness factor (M) is the ratio of the change in db 
input level to change in db output level: 
where K, is the increase in volts of d-c. bias arising in 
the rectifier circuit for each increase of 1 db in the a-c. 
amplifier output, and Ky is the gain reduction of the con- 
trolled stages, in db per volt of d-c. bias developed. Varia- 
tions arising in the 2D21 circuit indicated that a flatness 
factor of 40 would have to be designed into the amplifier 
circuit. 

The layout of the amplifier itself was determined pri- 
marily by four factors: (1) the necessity for a symmetrical 
noise-signal output (one in which both the positive and 
the negative portions of the cycle were retained); (2) the 
assumption that the peaks were 10 db above the rms. 


value of the noise level; (3) the bias ranges of the tubes 
to which the AGC bias would be fed; and (4) the slope 
of the transconductance curves, which controls Ky of the 
equation. 

Tests proved that the 6AU6 tube test met these require- 
ments, provided the gain of each stage was held below its 
maximum value. In the first two stages, the gain was con- 
trolled through the use of a 2200-ohm and 15,000-ohm 
plate-load resistor, respectively, with the cathode con- 
nected directly to ground so that the only bias developed 
on them would be the negative voltage supplied from the 
rectifier circuit. A 33,000-ohm plate-load resistor and a 
cathode bias of approximately —1.3 volts was incorporated 
into the third stage to give a gain of approximately 20 db 
with a symmetrical signal-noise output. 

This layout produced a transconductance curve with a 
slope (Ky) of 8.5 db per volt of bias. Since an M of 40 
was to be realized, the circuit had to be designed to effect 
a K, of, roughly, -4.5 volts per db. A voltage-doubler 
rectifier circuit using two halves of a 6AL5 tube and a 
time constant of approximately two seconds in the rectifier 
circuit was designed to satisfy this requirement. Tests of 
this circuit, however, showed that the desired M-factor 
was not realized because the screen potential provided to 
the two controlled stages by the voltage-divider resistances 
was not constant for all levels of bias to be used. To correct 
this deficiency, a VR150 tube was substituted to supply 
the screen grid potential for these two stages. 

in tests in which the line voltage (115-v., 60-cps.) was 
varied by +10 percent, the rms. value of the noise signal 
output of this generator held constant within +0.5 db, and 
no deviations greater than +1l-db rms. were observed 
when a number of different thyratrons were tried in the 
circuit. 








Fig. 3. Stable noise-generator using 2D21 thy- 
ratron generator plus AGC-controlled 3-stage 
amplifier and a cathode-follower output. 
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Instrumentation of Underground 


GAS RESERVOIRS 


Underground storage of gas requires accurate metering of gas into and out of the 
field facilities. This résumé presents the development of the La Goleta field and 
discusses metering facilities, pressure-regulation technique, transmission lines, 
moisture and pulsation problems, auxiliary measurements, and accuracy achieved. 


ost underground gas-storage 

projects operate with a consider- 

able volume of gas continually 
held in the reservoir. This volume is 
referred to as “base volume gas” or 
“backlog gas.” Errors in measurement 
of gas being delivered into or with- 
drawn from gas reservoirs would mate- 
rially affect this volume and, unless 
check meters are available or accurate 
pressure-volume records of the reser- 
voir performance are maintained, such 
errors might not be detected until seri 
ous accumulated differences have oc 
curred, 

In order to appreciate some of the 
measurement and regulation problems, 
consider one of the first major gas- 
storage projects in the United States 


La Goleta Field 


La Goleta underground storage field 
is eight miles wes: of the City of Snnta 


ffarbara on the California coastline 





December Meeting: Thursday, 
the 16th, Rio Hondo Country 
Club, Downey, Calif. 

Feature: Past Presidents’ 
Night and a movie entitled “Spin- 
dletop”—deals with discovery of 
oil at Spindletop Field, Texas. 
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Pacific Lighting Gas Supply Co. 


about 105 miles northwest of the City 
of Los Angeles. The field was discov- 
ered originally by General Petroleum 
Corporation in August, 1929, when a 
well being drilled by that company on 
the More Ranch property in explora- 
tion for oil blew out from a depth of 
1533 ft. When brought under control 
the shut-in wellhead pressure was 1700 
psi. \ well, More +2. was 
started in October, 1929, and blew out 
when the gas sand was encountered. 
It sanded up and was redrilled to com- 
pletion in the ga: sand, More #3, also 
drilled by General Petroleum in search 
for oil, was started in August, 1930, 
and completed as a gas well. 

In 1933 the Standard Oil Company 
of California drilled two wells on the 
adjoining Chase Bryce property. One 
well was completed as a gas producer; 
the other was outside of the field limits. 

Shell Oil Company, in 1934, drilled 
to a depth of 6508 feet in the search for 
oil in its Bishop #1. No oil was found; 
the well was plugged back and com- 


second 
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pleted in the gas sand, which was found 
to be 305-feet thick at this location. 

Thus, after five years of exploration, 
oil had not been discovered; however, 
five gas wells had been completed and 
the operators had turned to the sale of 
natural gas. 

The first gas deliveries were made 
from the field in 1931, and from then 
until the Fall of 1941 a total of 15.3 
billion cubic feet of gas was produced 
in the field, which resulted in the well- 
head pressure dropping to 1440 psi. 
This gas was used by the utility com- 
panies in Southern California. 

During this period of gas production, 
field records showed that the gas pro- 
duced per pound decrease in reservoir 
pressure was steadily increasing, indi- 
cating water encroachment was occur- 
ring in the field. (Water encroachment 
keeps pressure from falling.) This, to- 
gether with an increasing demand for 
peak load gas, resulted in two con- 
clusions—(1) that the dry gas re- 
serves in La Goleta field would soon 
be depleted and (2) if the use of the 
reservoir for storage operations was 
delayed until the major portion of the 
gas had been produced, the encroach- 
ment of edgewater would by that time 
be so extensive that the use of the 
reservoir for gas storage would be 
impractical. Therefore, in the summer 
of 1939 arrangements were made for 





f 


me 


Fig. 1. Diethylene-glycol gas-dehydration plant with capacity of 250 M%cf. per day. Master 


tests to determine if La Goleta could 
be utilized for the storage of natural 
as. 

A small compressor station was con- 
structed and several hundred million 
cubic feet of gas were injected in the 
field. These tests showed that the reser- 
voir sand had sufficient permeability to 
allow the injection of gas and that a 
satisfactory pressure-volume _relation- 
ship existed. Therefore, negotiations 
were inaugurated for the purchase of 
the surface and mineral rights in the 
proposed storage zone. 

From data compiled during the pro- 
duction of gas prior to storage opera- 
tions, and from the reservoir pressure- 
volume relationship during the early 
stages of storage operations, the vol- 
ume of the gas in the reservoir at the 
start of storage operations in 194] was 
calculated to be almost 38 billion cubic 
feet. Adding the 15.3. billion cubic 
feet of gas produced prior to the start 
of storage operations, the estimate for 
the original reservoir content is 53.3 
billion cubic feet of gas. 


Field Facilities 


Soon after the discovery of La Goleta 
field in 1931, a 16-inch transmission 
line was installed to deliver the gas 
from the field to the Los Angeles area. 
By early 1941, installation of a perma- 


nent compressor station had been com- 
pleted. This station operated with an 
intake pressure of 300 psi. and could 
inject 28 M®cf. (million cubic feet) 
per day at maximum discharge pres- 
sure. 

The compressor station, field pipe- 
line facilities, field meters, and the 
injection and withdrawal wells drilled 
by the Company were designed to op- 
erate at a maximum pressure of 2500 
psi., in accordance with Division 1, 
Section 2, Gas and Air Piping of the 
ASA Code for Pressure Piping. This 
pressure was approximately 600 psi. 
more than the maximum pressure nec- 
essary to inject the gas into the reser- 
voir at the original static reservoir 
pressure. It was contemplated when 
these facilities were installed that, ulti- 
mately, gas might be stored at a pres- 
sure in excess of the original reservoir 
pressure; facilities were designed ac- 
cordingly. The wellheads, valves, flow 
beans, meters, and other equipment 
were replaced with equipment for 2500 
psi. service. (A flow bean is a manually 
operated rising-stem control valve with 
stem position indicated in 64th’s of an 
inch. } 

Performance of the field during in- 
jection and withdrawal in 1941, 42, 
and 43 verified the conclusions drawn 
from the tests of 1939. With the con- 
tinued rise in demand for peak gas in 
the Southern California area, facilities 
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metering facilities are shown in the foreground. 


were installed to increase the with- 
drawal capacity of the field to 180 
M?cf. per day, and to increase the in- 
jection capacity to approximately 70 
M*cf. per day. An additional 1800 
horsepower was installed in the injec- 
tion plant, and two wells were drilled. 
These facilities were completed in 1945. 
It was necessary to install a 16-inch 
transmission pipeline between Goleta 
and Ventura. 

Up to the time of the installation of 
these additional facilities the withdraw- 


al gas was cooled by expanding from 
well pressure to 450 psi. to remove 
condensates from the gas picked up 
during storage. Accurate control had 
to be maintained on this system in or- 


der to eliminate possible formation of 
hydrates during the cooling phase. The 
gas then had to be recompressed at 
Ventura for delivery to Los Angeles. 
To eliminate this compression the nev; 
facilities were designed to operate with 
an initial pressure at Goleta of 1000 
psi. This increased delivery pressure 
precluded the partial dehydration of 
gas through expansion cooling and, 
therefore, a diethylene-glycol dehydra- 
tion plant was installed. This plant 
had a capacity of 200 M*cf. per day 
and was operated at 1050 psi. 
Facilities were added; at present 
the injection plant has a total of 3750 
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the house. 


horsepower, which permits it to inject 
gas at the rate of 105 M*cf. per day 
with an intake pressure of 950 psi. The 
withdrawal facilities have a capacity 
of 460 M®*cf. per day. 

As the maximum withdrawal of gas 
from Goleta would furnish approxi- 
mately one-third of the total volume of 
gas consumed in the Southern Cali- 
jornia area during peak loads, all 
precautions must be taken to eliminate 
any possible loss of this supply of peak 
gas. As a precautionary measure, two 
completely independent withdrawal 
systems which deliver into separate 
transmission pipelines have been in- 
stalled. Also, two separate gas dehy- 
dration plants have been constructed, 
one with a capacity of 250 M*cf. per 
day, the second with a capacity of 210 
Mcf. per day. Gas is delivered from 
the field pipelines to regulator setups 
located at the dehydration plants, 
thence through the dehydrators, and 
metered through master meters into 
the transmission pipelines. Fig. 1 shows 
the 250-M? diethylene-glycol plant, with 
master metering facilities in the fore- 
ground. 


Metering Facilities 


Metering facilities installed by the 
oil companies for the sale of gas (be- 
fore the start of storage operations) 
were installed at one central metering 
station. This arrangement had not 
proved satisfactory because consider- 
able operating time was consumed dur- 
ing production in adjusting volumes 
from each individual well. As new 
wells were drilled by our company to 
increase the injection and withdrawal 
capacity of the field, two-way meters 
were installed at each well to overcome 
this difficulty. 

The master meters measuring gas to 
and from the transmission lines con- 
sist of one 8-inch, two 10-inch, and one 
12-inch orifice meters. “Series 600” 
orifice fittings are used. The meter 
tubes are equipped with straightening 


e pariinle 2 


e enclosed in 


vanes at both ends, and with meter con- 
nections for flow in both directions. 
Meter readings are recorded by instru- 
ments with 1200-psi. springs and 100- 
inch bowls. During injection, gas is 
measured to the field through the mas- 
ter meters through reverse flow con- 
nections, bypassed around the dehydra- 
tion plants, compressed, delivered into 
the field by reverse flow through the 
field pipeline systems, thence measured 
through the individual well meters and 
injected into the wells. 

The field meters for measuring gas 
in and out of the individual wells are 
either 6-inch or 8-inch “Series 1500” 
meter runs and fittings with 3000-psi. 
springs and 100-inch bowls, and can 
measure flow in both directions. Flange 
connections are used on the field meters 
as the thickness of the “Series 1500” 
flanges makes it impossible to place the 
2'%-diameter pipe tap in the tube, 
therefore requiring the use of flange 
connections. To eliminate the possibili- 
ty of the serious blow of gas from an 
individual well during periods of in- 
jection (in event of a break in a field 
line), check valves are installed at each 
field meter installation with bypasses 
around the check valve for use during 
periods of withdrawal. 


Meter House 


Fig. 2 shows a typical meter setup 
at the wells. The meter fittings, meters, 
and meter lines are in the house. These 
houses have been found necessary be- 
cause of hydrates in connecting lines 
freezing during withdrawal. Originally 
this problem was solved partially by 
heating the lines with soil heating 
cable and installing insulation around 
the cable and meter lines. Although this 
solution proved effective it did present 
certain maintenance problems and 
made it difficult to work on the meters. 
The meters are now installed so that 
the connecting lines are as near verti- 
cal and as short as possible to prevent 
accumulation of liquids. 
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The withdrawal gas has an average 
temperature of 140 deg. F., which pro- 
vides sufficient heat (from radiation of 
the meter fitting and that portion of 
tubes enclosed within the house) to 
maintain an ambient temperature high 
enough to prevent hydrate formation in 
the metering equipment. The meter 
houses are constructed of either corru- 
gated asbestos or asbestos shingles. 
which provides adequate insulating 
qualities. Atmospheric temperatures at 
La Goleta seldom drop below 25 deg. 
F. The house also provides excellent 
conditions for calibration of meters, 
changing of meter plates, and other 
meter work, regardless of weather. 

The master metering equipment con- 
necting to the transmission lines has 
not been housed because the gas de- 
livered to the plant for injection, and 
that delivered into the transmission 
lines during withdrawal, has all been 
dehydrated, thereby eliminating any 
possible freezing of the meter lines or 
facilities. 


Pressure Regulation 


Each well is equipped with flow 
beans which are used to equalize the 
flow of gas to and from the wells dur- 
ing periods of injection and with- 
drawal respectively. During withdrawal 
only sufficient pressure drop is taken 
through the flow bean for adjustment 
of individual well volumes; the gas is 
delivered to the main regulating sta- 
tion at full field pressure less well and 
field line drop. The pressure of the 
gas delivery from the field piping sys- 
tem ranges from 1860 to 1475 psi., de- 
pending on the amount of gas in stor- 
age and the rate of withdrawal. The 
gas must be regulated from these pres- 
sures down to a pipline delivery pres- 
sure of 1000 psi. 

Regulation equipment at the #1 
station (which has a capacity of 250 
M*cf. per day) is accomplished 
through one 4-inch and two 3-inch 
“Series 1500” regulators. Regulation 
at the other station is accomplished 
with two 4-inch “Series 1500” regu- 
lators. Both regulator installations are 
equipped with an emergency bypass 
with a 3-inch “Series 1500” variable 
flow bean as an emergency bypass for 
the regulators in event of regulator dif- 
ficulty during peak withdrawal periods. 
Fig. 3 shows the 3-inch and 4-inch 
regulators, and the 3-inch flow bean. 
The angle piping between the regu- 
lators and valves has been found neces- 
sary as the ring joint gaskets would 
otherwise necessitate cutting the pip- 
ing to remove the regulators. 

Different size regulators are used 
in order to accomplish satisfactory 
regulation for the large variation in 
flow which occurs. Tanislenss has 
shown that the 3-inch regulators op- 





erate best in a range from 30 to 60 
M2°cf. per day, whereas the 4-inch regu- 
lators operate best within the range of 
50 to 100 M*cf. per day. Following 
regulation, the gas is cooled prior to 
passing through the dehydration 
equipment. 


Gas Wells 


Fourteen wells have been drilled in 
the field, eleven of which are currently 
used for the injection and withdrawal 
of gas. Bishop #1, one of the original 
five wells drilled in the field, is now 
used as a control well for observation 
of pressures during the injection and 
withdrawal periods. 

In contrast to the five original wells 
in the field (drilled in the search for 
oil and later converted to the produc- 
tion of gas) the nine wells subsequently 
drilled by the Company were designed, 
drilled, and completed for gas. 


Transmission Lines 


The principal transmission facilities 
between La Goleta field and the Los 
Angeles area now consist of a 16-inch, 
a 20-inch, and a 22-inch pipeline which 
operate with an initial pressure of 1000 
psi. and a capacity of 385 M?cf. per 
day. These facilities are owned by the 
Southern California and Southern 
Counties Gas Companies. 

To eliminate high pressure-differen- 
tials in the reservoir, the flow of gas is 
regulated to and from the different 
wells in the field. Wells completed in the 
highly permeable sands are assigned 
higher injection and withdrawal rates 
than are the wells completed in the 
sands of lower permeability. 

During maximum rates of injection 
there is from 50- to 60-psi. drop in the 
field piping system between the dis- 
charge of the compressor station and 
the wellhead, and approximately 60- 
psi. pressure drop between the well- 
head pressure during injection and the 
shut-in pressure. During periods of 
withdrawal at rates between 35 and 40 
M°cf. per well, the wellhead pressure 
drawdown is approximately 180 psi. 


Metering 


Orifice meter plates in all field me- 
ters and master meters are inspected 
monthly. Orifice meters are calibrated 
monthly. A constant check is main- 
tained between the accumulated total 
volumes of the field meters and the 
volumes recorded on the master meters. 
If any discrepancies are detected an 
immediate check of the meters is made 
to locate the difficulty. It has been 
found that in measuring the large 
volumes of gas with extreme variations 
in volume during a 24-hour period, the 
meter clocks must be maintained in 
accurate condition, and the orifice 


Fig. 3. Three-inch and 4-inch pressure regulators and 3-inch flow bean as emergency bypass. 


meter charts must be set accurately on 
time. 

Gas in storage picks up a small 
amount of moisture and liquid hydro- 
carbons. During periods of withdrawal 
these liquids drop out in field traps or 
are removed in the dehydration facili- 
ties. An accurate record is maintained 
of the amounts of these liquids so that 
the volumes measured at the field 
meters can be corrected for the equiva- 
lent volume of liquid which is re- 
moved prior to measurement through 
the master meter. Owing to the large 
volumes of gas measured through the 
individual meters and the high varia- 
tions in temperature, gravity and pres- 
sure within a 24-hour period, continu- 
ous recorded records of all factors are 
maintained. It has been found neces- 
sary at times to use two or three dif- 
ferent coefficients for a meter during 
one 24-hour period. 


Pulsation 


At the start of injection operations, 
pulsation created by the gas compres- 
sors seriously affected the measurement 
of the gas from the transmission lines 
through the master meters to the com- 
pressor units. The measurement at the 
field meters located at the wells (some 
of which were approximately three- 
fifths of a mile from the compressor 
station) were also affected, but to a 
lesser degree. To overcome this pul- 
sation problem, and to eliminate seri- 
ous vibration which occurred in the 
compressor plant and field piping, the 
downstream valves on the intake me- 
ters were pinched to incur a pressure 
drop of some 8 to 15 psi. 

In view of the horsepower wasted 
in such an operation, pulsation damp- 
eners have been installed in both the 
intake and discharge piping to the com- 


November 


pressor units. This has eliminated all 
meter pulsation and has resulted in a 
saving in compressor horsepower. 


Conclusion 


A comparison of volumes measured 
in and out of the field during the last 
four years (with the volumes measured 
in and out through the master meter- 
ing stations after all allowances have 
been made for liquids, etc.) shows that 
over a four-year period, during with- 
drawal of gas, the field meters have 
measured an accumulated total of 0.97 
percent lower volume of gas than the 
master meters; in the same period dur- 
ing storage of gas the well meters have 
measured an accumulated total of 0.46 
percent less gas than the master meters. 

The transmission lines which deliver 
the gas to and from Goleta for storage 
and withdrawal have meters located at 
Ventura in the Southern Counties Gas 
Company’s plant. A check of these me- 
ters at Ventura against the master me- 
ters located at the Goleta field show 
that for the same four-year period the 
total volume of gas measured both for 
storage and withdrawal has been 0.26 
percent lower in volume. 

Total volume delivered to the field 
for injection during this four-year 
period was 45,605 M°cf., while dur- 
ing the same period 44,514 M°cf. were 
withdrawn from the field. These fig- 
ures show that measurement practices 
at Goleta have resulted in measurement 
as accurate as can be expected. 

The measurement of withdrawal gas 
at Ventura is made at an average pres- 
sure of approximately 300 psi. less than 
the measurement at Goleta. This shows 
that present-day measurement equa- 
tions for measuring at 1900, 1000, and 
700 psi. do not result in any major 
differences. 
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Instruments 
and AUTOMATI ON 





The IQ of an instrument man is very different from that of most people—and, 
as all instrument men know—much higher. It does not even stand for the same 
thing—the IQ of an instrument man is his INSTRUMENT QUOTIENT. Now, for 
the first time, every reader of Instruments and Automation can check his own IQ. 
The answers to every question are to be found in the editorial matter and ar- 
ticles in this issue, and—although this is obviously a waste of space because all 
our readers will immediately know all the answers—are given on page 1853. 


Question 1 


Which of the following 
is an absolute-type vacu- 
um gage that is used to 
calibrate indirect-type 
vacuum gages? 

(a) McLeod 

(b) Knudsen 

(c) Pirani 

(d) Philips 


Question 2 

Which of the following 
vacuum gages has range 
as low as 10° mm. Hg? 

(a) McLeod 

(b) Cold-cathode Phil- 

ips 
(c) Alphatron 
(d) Mass spectrometer 


Question 3 


Which of the following 
vacuum gages operates on 
the ionization principle? 

(a) Hot filament 

(b) Philips 

(c) Alphatron 

(d) All the above 


Question 4 

Which of the following 
vacuum gages operates on 
heat-conductivity prin- 
ciple? 

(a) McLeod 

(b) Pirani 

(c) Philips 

(d) All the above 


Question 5 
Outgassing of a vacu- 
um system by heating is 
done in order to eliminate 
(a) reaction products 
(b) air leakage 
(c) vapor pressure 
(d) desorbed gases 


Question 6 

Which of the following 
statements does NOT ap- 
ply to the McLeod vacu- 
um gage: 

(a) Operates by trap- 
ping a known vol- 
ume of gas and 
compressing it. 

(b) Is the oldest method 
for accurate vacu- 
um measurements. 

(c) Provides continu- 
ous reading of 
pressure in system. 
Is the standard for 
calibrating other 
vacuum gages. 


Question 7 
Which of the following 
vacuum gages would be 
chosen to measure the mo- 
lecular concentration 
(pressure) of a_ specific 
component in a high-vac- 
uum system? 
(a) Mass spectrometer 
(b) Cold-cathode Phil- 
ips 
(c) McLeod 
(d) Pirani 


Question 8 
A chemical trap can be 
used with a McLeod gage 
to remove water vapor 
that could cause errone- 
ous indication of vacuum. 
The gage plus trap can 
measure 
(a) air pressure only 
(b) water vapor pres- 
sure only 
(c) air pressure and 
vapor pressure, 
separately 
(d) air pressure plus 
vapor pressure 


Question 9 
Metering of gas into 
an underground reservoir 
usually is done by 
(a) reversing flow 
through the meters 
used to measure gas 
out of reservoir 
subtracting gas out 
of reservoir from 
measured total res- 
ervoir content 
(c) measuring reser- 
voir content at end 
of day 
(d) using separate set 
of meters for gas 
into and out of res- 
ervoir 


Question 10 
Measurement of total 
gas content of an under- 
ground gas reservoir is 
made by 
(a) filling with known 
volumes of water 
before injecting gas 
(b) withdrawing all gas 
inte auxiliary res- 
ervoirs 
(c) estimating from 
pressure-volume re- 
lationships 
(d) measuring gas 
input 
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Question 11 
Water encroachment in 
an underground gas res- 
ervoir is evidenced by 
(a) increase in water 
content of the gas 
(b) increase in static 
pressure of reser- 
voir gas 
(c) increase in gas pro- 
duced per pound de- 
crease in reservoir 
pressure 
(d) all the above 


Question 12 
In gas metering lines, 
water and other hydrates 
often freeze out and plug 
the meter lines. Techniques 
to prevent this include: 
(a) dehydration of gas 
(b) heating lines with 
soil-heating cable 
(c) use of vertical, 
short meter lines 
(d) all the above 


Question 13 

A flow bean is 

(a) a pressure regu- 
lating valve 

(b) an open flow device, 
such as a Parshall 
flume 

(c) a straightening 
vane 

(d) a pressure snubber 
for a flowmeter 


Question 14 

The unit M’cf. means 

(a) one thousand cubic 
feet 

(b) one thousand stand- 
ard cubic feet 

(c) one million cubic 
feet 

(d) one billion cubie 
feet 


Question 15 

Measurement of gas 
volumes into and out of 
underground reservoirs 
can be made to an accu- 
racy of about 

(a) 0.01 percent 

(b) 0.1 percent 

(c) 1.0 percent 

(d) 10.0 percent 
Question 16 

The symbol used com- 
monly to represent a dif- 
ferential operator is 

(a) jwL 

(b) -—j/wC 

(c) p 

(d) 1/p 


Question 17 
The reactance of a ca- 
pacitor can be expressed as 
(a) jwL 
(b) —j/wC 
(c) p 
(d) 1/p 
Question 18 
In perturbation-equation 
analogs, the slopes of stat- 
ic curves are used to 
(a) perform electronic 
differentiation 
(b) perform electronic 
integration 
(c) obtain coefficients 
for the terms 
(d) check the answers 
Question 19 
Analog computers use 
electronic integrators 
rather than electronic dif- 
ferentiators because 
(a) integrator circuits 
are simpler and 
cheaper 
(b) differentiators are 
less sensitive than 
integrators 
(c) integrators have 
greater output than 
differentiators 
(d) differentiators have 
large high-frequen- 
cy response 
Question 20 
A disadvantage of po- 
tentiometer-type multipli- 
ers in analog computers 
is that the 
(a) multiplication fac- 
tor is less than 
unity 
(b) circuit is more com- 
plex than electronic 
multipliers 
(c) maximum multipli- 
cation factor is 10 
(d) maximum multipli- 
cation factor is 100 
Question 21 
Coefficients in equa- 
tions set up for solution 
in an analog computer are 
divided through and made 
less than unity because the 
(a) pot multipliers 
multiply only by 
less than unity 
(b) sum of all coeffici- 
ents must be unity 
(c) differentiators can 
not handle larger 
coefficients 
(d) time scale is re- 
duced accordingly 
Continued on page 1826 








MOREHOUSE WEIGHING AND CALIBRATING SYSTEM 


BALANCING INSTRUMENT. 
can be wred with ony capacity or 
type teed rng) 


NULL BALANCE 
LOAD RING to which INDICATOR 
force to be meosured is opplied 
load +ing con be any capacity) 


TRANSMISSION CABLE 


¢an be any length, up te 60 tH. 
ond more) 


POWER CORD 
110 V., 60 Cyc. AC) 


Send for our latest bulletin, which explains 
in detail the operation of the 
Morehouse Weighing and Calibrating system 


@ Accuracy 1/10 of 1%. 

@ Simplicity of operation 
allows the most 
inexperienced operator 
to obtain results well 
within 1/10 of 1%. 

@ Remote indication,—up to 
60 ft. and more. 

@ Sturdily constructed for 
field or laboratory use. 

@ Calibrated with dead 
weights by the National 
Bureau of Standards. 


MACHINE COMPANY 


233 W. MARKET ST. YORK, PA. 





NOW! LOWER COST 
Controlled HUMIDITY CABINETS J 


MEETS MOST 
MIL. & JAN SPECS. 


FEATURES 


HIGH HUMIDITY WITHOUT 
CONDENSATION ON 
TEST SPECIMENS 








CAMBRIDGE 
PORTABLE 
PROJECTION 


VIEWER 








This new Projection 
Viewer, used in con- 
junction with the 
Lindemann-R yerson 
Electrometer, facili- 
tates observation of 


the deflection of the electrometer pointer. A beam of light from a 
lamp in front of the case projects the image of the index pointer 
onto a mirror in the rear of the case. This image, magnified 100 
times, is then reflected upon a translucent screen, clearly visible in 
the front and upper part of the case. This screen is 120 mm. long 
and is divided into 120 divisions numbered 60-0-60. The pointer ‘s 
zeroed by grounding the electrometer by means of a rubber bulb. 


LINDEMANN-RYERSOM 
ELECTROMETER 


This instrument is extensively used 


AUTOMATIC HUMIDITY CONTROL 


50 to 99% 


DRY BULB TEMPERATURE 


Room to 70°C. 
© POLISHED STAINLESS STEEL © DIRECTED AIR FLOW 
Vertical pattern 


18-8, inside and out 
© POWER SELECTOR SWITCH @ |MMEDIATE INSTALLATION 
© COMPLETE RELIABILITY 


Adjusts wattage in 3 steps 


© INNER GLASS DOOR 





MODEL INSIDE DIMENSIONS 





NO. Ww. D. 


H. 


COMPLETE 
PRICE 





CF-740H 14" $3"" 


14" 


$ 935.00 





CF-770H 37" 19" 


25"° 


$1745.00 


for the determination of radioactive 
emission. Has high sensitivity, good 
Bi stability and does not require leveling. 
3%"* x 2¥%"* x 1%" 























Weight 3'/2 oz. 


Send for descriptive literature 


OTHER STANDARD MODELS AVAILABLE 


LOW IN COST CJ HIGH IN VALUE 


BLUE M ELECTRIC COMPANY 
138th and CHATHAM, BLUE ISLAND, ILLINOIS 


e inf + 
: r 


CAMBRIDGE INSTRUMENT (O., INC. 


3742 Grand Central Terminal, New York 17, N. Y. 


Pioneer Manufacturers of Pioneer Instruments 
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OBVIOUSLY A HIGH TYPE OF CIVILIZATION! 
2 OUT OF EVERY 3 ENGINEERS USE 


BURGESS BATTERIES 


Burgess Batteries are the first choice of 
2 out of 3 electronic engineers, due to 
their uniform operation and consistently 
high quality. There's a Burgess Battery to 
fit every need... including the all-new 
transistor types. 


| Teurctss 
vom 
nave 
io. 


Write for FREE engineering 
manual listing the complete 
line of BURGESS BATTERIES 
and specifications, the FREE 
check sheet to enter new bot- 
\ tery specifications, and the 
new transistor battery sheet 


BURGESS BATTERIES 


BURGESS BATTERY COMPANY srcerorr, sitinors 


ore information circle 113 on inquiry card. 


PROTECT 


EXPENSIVE GAGES 


SPRAGUE SHUT OFF VALVES automatically cut 
out gages and other pressure-sensitive in- 
struments when fluid pressures go beyond 
their operating limits. Automatically open 
when pressure is again within approx. 80% of 
set cut-out points. Available for any pressure NJ 
setting between 10 PSI. and 5000 PSI. 

Save valuable man hours. Eliminate opening 
and closing manually operated shut off 
valves. Supplied with standard pipe thread 
connections, also available with AN 

tube fittings. Body is 14” aluminum 

hexagon stock. Length 5%”. Bronze 

or stainless steel bodies also 

available. Easy to install. Thou- 








Question 22 
A recommended method 
for specifying orifice 
plates so that edge thick- 
ness will have no effect on 
discharge coefficient is to 
specify that 
(a) maximum edge 
thickness be 1/40 
pipe diameter 
(b) maximum edge 
thickness be 1/40 
beta ratio 
(c) correction factors 
be included for 
beta ratio 
(d) correction factors 
included for 
Reynold’s number 


Question 23 

A scale that has the 
same percentage accuracy 
at all points has scale di- 
visions that are 

(a) wider at low end 

(b) evenly divided 

(c) wider at high end 

(d) wider at mid-scale 


Question 24 

An indicating instru- 
ment has a_ 100-division 
scale and 1-percent full- 
scale accuracy. At the 10- 
division point of scale, the 
error can be 

(a) 0.01 division 

(b) 0.1 division 

(c) 1.0 division 

(d) 10.0 divisions 


Question 25 


In reading scales and 
estimating to the nearest 
tenth division, the great- 
est uncertainty of estima- 
tion appears to be in the 
area of 

(a) 0.1 and 0.9 division 

(b) 0.2 and 0.6 division 

(c) 0.3 and 0.7 division 

(d) 0.4 and 0.8 division 


Question 26 


An electrical indicator 
sent to the National Bu- 
reau of Standards for a 
conventional standardiza- 
tion test is tested at 

(a) 3 cardinal points 

(b) 5 cardinal points 

(c) 10 cardinal points 

(d) all cardinal points 


Question 27 


The following reasons 
often are offered to ex- 
plain why complete auto- 
mation of factory proc- 
esses is not accomplished. 
Which of these four rea- 
sons is not justified? 

(a) Complexity of pro- 

duction processes 

(b) Wrong attitude of 

manufacturers 

(c) Lack of cooperation 

between materials- 
handling and ma- 
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chine-tool manufac- 
turers 

High cost of devel- 
opment of automat- 
ic production proc- 
esses 


Question 28 
The T-42 Ionization 
Transducer is basically 
sensitive to 
(a) pressure and tem- 
perature 
(b) displacement and 
capacitance 
(c) acceleration and 
conductivity 
(d) all the above 


Question 29 
The Tacitron is a 
(a) gas diode 
(b) conventional thyra- 
tron 
(c) low-noise thyratron 
(d) tetrode thyratron 


Question 30 
A chatter accelerometer 
uses 
(a) loose mass on vi- 
brating surface 
(b) resonant vibration 
of clamped bar 
(c) shaker table 
(d) velocity pickup 


Question 31 

Laboratory standard 
electrical indicators have 
an accuracy of 

(a) 0.01 percent 

(b) 0.1 percent 

(c) 1.0 percent 

(d) 10 percent 


Announcing—— 


Question 32 

Maximum accuracy that 
can be realized from elec- 
trical indicators is about 

(a) 0.01 percent 

(b) 0.1 percent 

(c) 1.0 percent 

(d) 10 percent 


Question 33 
The function of the 
2D21 in Fig. 1 of page 
1819 is to 
(a) generate noise sig- 
nals 
(b) amplify noise sig- 
nals 
(c) rectify noise signals 
(d) filter noise signals 


Question 34 
The function of the 
6AL5 in the same circuit 
is to 
(a) amplify noise sig- 
nals 
(b) filter noise signals 
(c) provide output sig- 
nal at low imped- 
ance 
(d) control gain of am- 
plifier 


Question 35 
The function of the 
6AU6 stages in the same 
circuit is to 
(a) generate noise sig- 
nals 
(b) amplify noise sig- 
nals 
(c) rectify noise signals 
(d) filter noise signals 


PROCESS 
CONTROL 


ny 


A. J. Young 
imperial Chemical Industries, Ltd. 


Covers: 





Be sure fo see this modern 


AUTOMATIC 
CONTROL 
EQUIPMENT 


at the New York Show 


@ 1ST INT'L. AUTOMATION EXPOSITION 


Nov. 28-Dec. 2... . BOOTH 418 


ZENITH MULTI-CIRCUIT CYCLE TIMERS 


Specially designed to accurately time 
any electrical operation. Set for on and 
off periods with as many circuits as 
desired. Furnished with synchronous 
motor for elevator control, limit switch, 
etc. 


ZENITH AUTOMATIC TRANSFER SWITCHES 


Automatic transfer to emergency 
source in 1/25th second . .. auto- 
matic return to normal voltage when 
restored. Supplied ac. or dc. Capaci- 
ties up to 400 amps. 


ZENITH INTERVAL TIMERS— 


wy 


MANUALLY PRE-SET 


No clock springs to wind or break . . . power- 
ful, self-starting, slow-speed, synchronous mo- 
tor insures dependable operation. Timing 
ranges from 60 seconds to 72 hours. 115 and 
230 volt models. 


ZENITH RESET TIMERS— 


AUTOMATIC, REMOTE CONTROL 


Easily pre-set, automatically reset. Synchro- 
nous motor opens and closes circuits as pre- 
set. May be used as timer in conjunction 
with standard start-stop push button station. 


control problem 
operation of closed-loop 
modes of control 
& types available 
Cloth, 134 + vi, illustrated, 3-page index. 


$2 00 postpaid 


(Payment must accompany order) 


ZENITH PROCESS TIMER— 
with new PERCENTAGE CALIBRATION 


For Hold Fire Control, Mixing Machinery, 
Testing Equipment, Fans, Heaters, etc. Wide 
variety of models for all types of adjustable 
automatic cycle timing. Total time cycle from 
{5 seconds to 24 hours, with range of ad- 
justability to 94% for ON or OFF periods. 


OTHER ZENITH AUTOMATIC CONTROL EQUIPMENT 


—switches, contactors, motors, relays, solenoids, etc.—will also 

be on display. And all are illustrated and described in the 

valuable Zenith Catalog. Ask for your copy at the Exposition 
. or write direct today. 


ZENITH ELECTRIC CO. 


159 W. WALTON ST., CHICAGO 10, ILLINOIS 


Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


Enclosed is $ copies of Young’s PROCESS 
CONTROL BOOK at $2.00 each, postpaid. 

Name 

Address 


City 


For more information circle 1918 on inquiry card. 
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Only 3 minutes... 


to the heart of the “second industrial revolution’? 


THE 
AUTOMATIC PRODUCTION 


EXPOSITION 


In less time than you take to smoke one cigaret, a subway 
train can whisk you from the lower lobby of Manhattan's 
Statler Hotel (site of ASME’s annual meeting) to the 244th Regi- 
ment Armory, where you'll find in progress the most-talked- 
about exposition of the new era of automatic production. 


Here you will find the latest Please consider this your invita- 
tion to attend. Drop in at your 
convenience. Show hours are 2 to 
10 pm. daily, Nov. 29 to Dec. 2, 
at the Armory on 14th St. between 
6th and 7th Aves., New York City. 


advances in automatic controls, 
electronic computers, and allied 
equipment, designed specifically 
to enable you to apply automation 
to your industrial operations. 


— NO CHARGE — 


Admission by registration only 


An Electronic Computer Clinic will also be held at the Armory. 
in conjunction with the Exposition. Registration fee is $5.00 


Use this coupon to expedite your registration forms, and save you time at the Exposition. 


First International Automation Exposition, 
[) Send me expedited registra- 


845 Ridge Avenue, Pittsburgh 12, Pa. tion forms for the Automa- 
tion Exposition. (No regis- 


Name tration fee) 


Company 
[] Send me information on the 
First Electronic Computer 


Address Laat 
Clinic 


City State 
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Instruments 
end AUTOMATION 


Events... 











November 29—December 2 

First International Automation Exposition and Computer 
Clinic, at the 244th Coast Artillery Armory, New York City, 
N. Y. For information write First International Automation 
Exposition, 845 Ridge Ave., Pittsburgh 12, Pa. 


December 5-9 


Midyear Meeting of the SAMA laboratory apparatus and 
optical sections, The Carolina Hotel, Pinehurst, North Caro- 
lina. For information contact Jim Irving, SAMA, 20 North 
Wacker Drive, Chicago 6, Ill. 


December 8-10 

Eastern Joint Computer Conference and Exhibition will be 
held at Bellevue-Stratford Hotel, Philadelphia. For infor- 
mation write Computer Conference and Exposition, P.O. 
Box 7825, Phila. 1, Penna. 


January 17-19 


Fourth Meeting of Conference on High-Frequency Measure- 
ments sponsored by IRE, AIEE, URSI, and NBS, Hotel 
Statler, Washington, D. C. For information contact F. J 
Gaffney, Fairchild Guided Missiles Div., Fairchild Engine & 
Airplane Corp., Wyandanch, L. I., N. Y. 


January 26-28 


Symposium on Instrumentation for Process Industries, 
School of Engineering, Chemical Engineering Dept., Texas 
A&M College, College Station, Texas. For information write 
c/o Engineering School, Texas A&M. 


January 27-28 
Fourth Annual Instrument Short Course at Los Angeles 


Harbor Junior College, Wilmington, Calif. For information 
write J. R. Wilson, SCMA, 640 Fillmore St., Fillmore, Calif. 


February 28-March 4, 1955 
Sixth Pittsburgh Conference on Analytical Chemistry and 
Applied Spectroscopy, William Penn Hotel, Pittsburgh. For 
information write J. F. Miller, Mellon Institute, 4400 Fifth 
Ave., Pittsburgh 13, Penna. 


May 14-22 

Chemical Engineering and Equipment Exhibition at Frank- 
fort, Germany. For information write Dechema, Rheingan- 
Allee 25, Frankfort/M, Germany. 


June 28—July 9 

Third British Instrument Industries’ Exposition at Earl’s 
Court, London. For information write F. W. Bridges & Sons, 
Ltd., Grand Bldg., Trafalgar Square, London W. C. 2, Eng- 
land. 


June 13-17 


Annual Symposium on Molecular Structure and Spectros- 
copy, Ohio State University. For information write Prof. 
Harold H. Neilsen, Dept. of Physics, Ohio State University, 
Columbus 10, Ohio. 


QUALITY 
CONTROL 


OPTICA 


Check, Measure, 
Inspect with the 


Edscorp 


POCKET 
COMPARATOR 


Linear Dimension 

Angles, Radii, Diameters $ 
Stock No. 30,061-AM complete with 
leather cose 


Instant direct measurement of small parts, mechanisms, irregular items, soft 
rubber, stains, deposits, textiles! Linear dimensions in decimal inches and 
millimeters. Holes to .005’' diameter! 6-power magnification. Triplet lens for 
wide, flat field, accurate to edge. Clear plastic base admits light. Cell 
anodized metal. Focus adjustment. 


DIRECT MEASURING MICROSCOPE 


Illuminator sagt pep microscope and base with adapter 
For c t or taking any make pocket comporator. Compor- 
0 omparator = on ator locks in place 
. Any Make! ; with one adjustment, is 

Light up the object to oy — for use 
“ alone. Provides erect 
eany: image of blec "ond 
pF on: eeratl . poke reticle, no reversal of 
! B movements as with 
a et Sinan aerator 
vid tg: ° ¢ microscope. Working 
dauk gr tse yy a distance under objec- 
.* o inst tive 51/2". Rack and pin- 
machines, ag 2 bat- ion focusing, variable 
teries & bulb included. tension, lock. Scope 
Stock No. s] swings 360°, bracket 
50,076-AM pstpd allows flexible ar- 
rangement. Chrome 


OLS 


1V/2''x2" Approx. 


SEND FOR CATALOG! STOCK NO. ced groy wrinkle finish, 


Huge selection of lenses, prisms, 170,049-AM 
war surplus optical instruments, parts 


and accessories. Telescopes, micro- 75°98 pstpd 
scopes, binoculars. Hand spectro- 

scopes, reticles, mirrors, Ronchi Open account to rated firms or 
rulings, dozens of other hard-to-get send check or M 

optical items. America’s No. | source 

of supply for research labs, engi- WE GUARANTEE SATISFACTION 
nemee ‘Ad. tor ee 2 or money refunded in full 





EDMUND SCIENTIFIC CORP., BARRINGTON, N. J. 


For more information circle 116 on inquiry card 


200. go Gc. coms 
MILLION “fii 
count life Ea 


Stay on the Job 
Millions of Counts Longer 


Increased dependability. Greater long 
run accuracy. Reduced upkeep costs, 
No wonder progressive cost-conscious 
plants are switching to Silver Kings. 


REVOLUTION 
COUNTER 
Accurate at speeds 
to 4000 R. P.M 


Built rugged as a bulldozer, Silver 
Kings operate smooth as a watch. Ex- 
tra heavy shaft, oversize bearings, life 
tested parts, all-steel housing, 2 to 
plated finish. 

Available in Stroke and Revolution 
types, top-coming or top-going action, 
5 or 7 digits, right or left shaft, knob 
or key reset. 

SEE~COMPARE-—TEST. Ask your 
PIC Representative or write. 


rote wed Revolstioe 


unter’ 
(oil etia Counters 
Hactric Counters 


pytamatc bord Counters 


actuating Switches 


Complete [@elrell g 


Propuction Instrument Company 
702 W. Jackson Bivd., Chicago 6, Ill. 


mailed on request 
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Brees... 





Instruments 





and AUTOMATION 


Pressure Meter Uses T-42 Ionization Transducer 


The pressure differential to be measured is applied to a 
and 


double pressure chamber having negligible volume 


/ ce | A MA Liz 


causes a minute movement of a beryllium-copper diaphragm 
which is used far below the elastic limit. . . . The motion of 
the diaphragm is converted into an electrical signal by a 
new and completely unique ionization transducer. The 
transducer is a sealed envelope, containing noble gases under 
reduced pressure, which is excited by a small radio fre- 
quency oscillator. . . . The transducer output voltage is 
applied to a cathode follower and the output drives the in- 
dicating meter or is available for oscillography. ... There 
is no amplifier in the system. The output voltage is 8.5 volts 
for a pressure differential of 1000 microns Hg. (0.535 inch 
H.O). (From new 2-page Instrument Data Sheet 303-1, 
Decker Aviation Corp., 1361 Frankford Ave., Phila., Pa.) 


For this literature circle 401 on inquiry card. 





Production Control by Data Processing 


Starting with the simplest system, an ElectroData sys- 
tem consists of a digital computer, a control console con- 
taining a high-speed photoelectric tape reader and an auto- 
matic typewriter for output. 

The problem is first broken down into a sequence of simple 
instructions which specify what the computer is to do. These 





Customer 
orp 


computer 








instructions, in numerical form, are punched into paper 
tape or cards and subsequently read into the computer’s mag- 
netic-drum storage or auxiliary magnetic-tape storage. 

The computer performs each instruction automatically in 
a fraction of a second. For example, it performs 500 addi- 
tions or subtractions per second, 120 multiplications per sec- 


UPDATING INFORMATION 














errors 


PURCHASE 
REQuI 
SITIONS 


MATERIAL 
INVENTORY 


PRODUCTION 
SCHEDULE 


PURCHASING 
SCHEDULE 


PARTS AND 





SHIPPING 


SITIONS 


: J Pps 





RECEIVING 
PEODUT TION 


PLANNING INFORMATION 





QUERIES 
customer 
MANAGE 
ment 














MANU 
FACTURING 
AND 
SHIPPING 
ORDERS 


eltiael@ G18) } 


MASTERS 


STATISTICAL 
L_» AND 

ACCOUNTING 
DATA 
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OPERATING FORMS 











EPLAB 








Thermopiles 


For many years the thermopile has 
been the accepted instrument for meas- 
uring Radiant Heat from Radiant Heaters 
at the American Gas Association Testing 
Laboratory in Cleveland, Ohio. Since 
1930, when Vandoveer first described his 
work in this field,* an Eppley thermopile 
has been used for this purpose in hun- 
dreds of tests and the results have been 
consistent and accurate to within 1 per 
cent. 

This is but one of many cpplications in 
the field of radiant energy measurements 
for which Eppley Thermopiles are ideally 
suited. They may be obtained with win- 


dows of different materials, and various 
types of black are available for receiver 
coatings. 


All Eppley Thermopiles are supplied 
with @ certificate of calibration, this 
calibration being made against a Stand- 
ord Lamp from the National Bureau of 
Standards. 


If you have a problem involving the 
measurement of radiant energy we invite 
you to write us, describing your problem 
in as much detail as possible. We will 
be glad to make recommendations ond 
there will be no obligation. 


*Vandeveer, Industrial & Engineering Chemistry, Vol. 22, page 596, June 1930. 


BULLETIN No. 3 ON REQUEST—Address: 2 Sheffield Ave., Newport, R. |. 


THE EPPLEY LABORATORY, INC. 


PCTENTIEIC 


RHODE 


NEWPORT, 


INSTRUMENTS 


HS tL AND, oo Be 
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TITANATE \ 


AIR BLAST PRESSURE GAGE 


urement of tran 


—BARIUM 


for accurate meas ent pr 
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BRIEFS —CONTINUED 


ond, and 85 divisions per second. It compares numbers or 
other results by command, and automatically makes decisions 
which may change its subsequent operation. 

Answers to the problems, in the form of numbers, re- 
ports, checks, parts lists, etc., are automatically typed out, 
punched out on paper tape or cards, or printed out on a tab- 
ulator. (F'rom new 20-page brochure, EDC-3200, Electrodata 
Corp., 7117 N. Lake Ave., Pasadena 6, Calif.) 

For this literat © 402 on inquiry card 


New 3-mode Electric Controller 


The introduction of Series 60 control makes available a 
complete electric control system that gives even better per- 
formance than our Series 50. Of completely new design, 
Series 60 provides a more responsive contro] action... rate 














Peedbeck Lridge 








prevent overshoot at start-up, automatic cutback of control 
action prior to reaching the control point is a standard fea- 
ture. 

The circuit consists essentially of two Wheatstone bridges 
connected through a series of resistors and capacitors to a 
detecting amplifier. By means of these simple electric ele- 
ments, the unit provides proportional, reset and rate action. 
How the circuit provides these three actions is explained be- 
low. (From new 16-page Folder ND 4 (7), Leeds & North- 
rup, 4907 Stenton Ave., Phila. 44, Pa.) 
literature rcle 403 on inquiry 


For this 


Tube Manual 
(From new 200-page “Tung-Sol Tube Characteristics 
Manual,” containing data on 600 receiving tubes, 100 pre- 


Water Distribution Control 


The two fundamental factors in any water distribution 
system are flow and pressure. ... There is more to the se- 
lection of a pump than merely consideration of capacity, 
head, and efficiency. ... From the standpoint of surge and 
fluctuation, the closed system is probably the most stable sys- 
tem of water distribution. 








Standby 
Pumps 


The characteristic curve is important to any system... . 
Figure 6 shows composite characteristic curves for a group 
of pumps (for a closed system). As the demand steps up, 
the flow increases and the pressure drops to the intersection 
of the low limit line. At that point, the control transfers 
and introduces a second pump. (F'rom new 16-page reprint 
of article by J. S. Williams, Automatic Control Co., 995 Uni- 
versity Ave., St. Paul 4, Minn.) 

For this literature circle 404 


New-principle DC Amplifier 


The Fielden D.C. Amplifier is a simple null balance am- 
plifier which provides an output current proportional to in- 
put current or voltage. The unbalance detector consists of a 
D’Arsonval meter movement in which the usual pointer is 
replaced by a vane. Any unbalance between the electrical 
input signal and output current will cause the meter ele- 
ment to move this vane up or down scale in relation to a 
second fixed vane. The change in capacitance between the 
vanes changes the level of oscillation in an oscillator cir- 
cuit which in turn changes the output current to return 
the system to balance. .. . The feedback functions to pro- 
vide a high dynamic input impedance in the case of milli- 
voltage inputs, and a low dynamic input impedance in the 


mium types, 170 CR types, 85 diodes, and codes, Tung-Sol 
Electric Inc., Newark 4, N. J.) 


For this literature circle 405 on inau 





| j [ramen] | | 


TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 





é . /& /€ 
TYPE DESCRIPTION £, f ef, APPLICATION oP, tid fe) 


a? 





CLASS & 
AMPLIFIER 9” 9 


1Gé6éGT 


poUuBLE 
TRIODE 


Current for both sections [12 000 }o 35 | Load is Plate-to- Plata 




















Ss 
TRIODE fi AMPLIFIER 180 13.5 


[= | 














1.558 A 
AMPLIFIER 


1H5G 


DIODE TRIODE 5 hs c 
{ = 


SAME CHARACTERISTICS AS TYPE 1HSGT 








CLASS A 
AMPLIFIER 

















90 o | o.1s 
07.5, JO | 006 


1HsGT | DIODE TRIODE 


275 | 240 6S 
210 | 300 60 
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1. Installation Problems 
2. Fitting Costs 
3. Engineering Time 


CONOMOTOR 


Pneumatic Diaphragm 
Motors for Operating 
BURNER VALVES 


Available from stock. Assembled complete with any 
valve; North American, Hauck, Maxim-Premix, wafer- 
type butterfly, etc. All ovens, furnaces, kilns can be 
efficiently controlled by ConoMotor pneumatic dia- 
phragm motors. Let us ship your burner valve assemblies 
complete with brackets, levers, etc. ready to mount and 
operate. Eliminate headaches . . . write for BULLETIN 
B1020 while you're thinking of it. 


CONOFLOW 


CORPORATION 
2100 ARCH ST. 
PHILADELPHIA 3, PA. 


For more information circ 














THERMAL CONT 
| AND THERMOMI 


Our Leadership for nearly 
@ half century is your 
assurance of complete 
satisfaction when you 
specify a “Philadelphia” 
instrument 


























Steady, accurate and de 
pendable performance is 
Quaranteed 

















Feel free fo consult with 
our specialized siaff on 
any problem in our field. 

















SEND FOR CATALOG 110A 




















Precision Laboratory Measurement of 


¢ Small quantities of gas or air flow 


¢ Replacemen 


DWYV€ER_ 
SERIES 490 
; FLOWMETER 


t for sight feed bubblers 


Accuracy — Readings are on-the- 
line —not approximations. 


Easy to read —Light enters from all 
sides of the solid acrylic transparent 


‘body for easy reading. Tapered 


indicating tube precision drilled, 
reamed and polished. 


Control Valve — Built-in. 


Scales — Standard 0-2, 0-4 or 0-10 
CFH. Air, 0-100 CC/Min. Water. 
Special ranges available in produc- 
tion quantities. 


Models—Single or multiple units, 
surface mounting type. 


Mounting Holes —To specification. 


Fittings —e SPT connections pro- 
vided. 


Dimensions — 4” high x 1" square. 


Ask for complete information. 


¢ Ww OwveR miG. CO 
For more informati« 


© 30550 WESTERN AVE © CHICAGO 12. HLINOTS 
n circle 122 on inquiry card. 








GILMAN Sfaadaid SLIDE 


ASSEMBLI 


ASSEMBLED 
TYPE 


ES 


” ... SPEED 
BUILDING OF 


Special MACHINES 








ASSEMBLED TYPE includes 
male and female members, gib 
and adjusting screws, return 
springs, stop screw, end shield 
and mounting holes. 


BASIC TYPE includes male 
and female members, gib and 
adjusting screws. 


Reduce designing and 
manufacturing time on 
your special production 
machines with these 
standard slide assem- 
blies. Ample stocks as- 
sure good delivery. 

@ Available with sliding 
surfaces either machined 
or hand scraped. 

@52 types and sizes. 
Widths from 2" to 6"; 
lengths from 3”’ to 16"; 
travel from %4"' to 4”. 





VISIT US AT BOOTH 205 
—AUTOMATION SHOW 











Write Now for FREE Literature 


2415 N. FARWELL AVE. © MILWAUKEE 11, WIS. 


e ation circ 


e 123 on inquiry car 
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NEW ELECTRO 
Altair tibia) 
ire telal=s ice 

Pickup 


CONVERT MOTION TO ELECTRICAL 
ENERGY WITHOUT CONTACT 


Designed for 
small space 
ond light 
weight appli- 
cations. 


Produces Vari- 
able AC Elec- 
trical Output. 


Engineers 
in All 
Principal Cities 


Controls electrically operated devices 

. rockets . . . guided missiles... . 
etc. For mechanical or electrical count- 
ing . . indicates rate of travel, angular 
or linear speed .. . vibration. 


Model 3015 generates electrical energy 
in proportion to any magnetic object's 
rate of speed. No mechanical contact 
with exciting metal necessary. Self- 
energized by built-in permanent magnet. 
Ruggedly constructed to withstand 
severe shock and vibration. Weighs 
only 4 ounce. 


Write for New Technical Bulletin and Ap- 
plications Today! 


ELECTRO PRODUCTS LABORATORIES 


4501-Ix N. Ravenswood Ace. 
Chicago 40, Ill. 
Canada: Atlas Radio Corp., Ltd., Toronto 


e 124 


tn Canada Cossor (Canada) Lid, 
301 Windsor St, Halifax, N.S. 


for more inforn 
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PORTABLE D’ARSONVAL 


FOR MEASURING LIGHT reflectance 
lorgthe Photovolf/ Corporatign 
York uses ao Model 6 G-M 
eter for its popular Re flec 
Whotever yc 
ent field, y 
elf -<« 
ind high sen 
yalvan 


6 Qe 


GM, LiponiroRtes-ty 


4316 NORTH KNOX AVE., CHICAGO 41 
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‘OSCILLATOR 
AMPLIFIER 











INPUT | 
MILLIVOLTS 
+ -_ 


0-5 
MILLIAMPS 


case of microampere inputs. ... The amplifier is practically 
independent of resistance in the output circuit because feed- 
back is determined by the output current and this tends to 
maintain this current independent of circuit resistance. 
(From new 2-page Bulletin F-801, Fielden Instrument Div., 
Robertshaw-Fulton Controls Co., 2920 N. 4 St., Phila. 33, 
Pa.) 


OUTPUT | 


f this literature rcle 406 


New-concept V ariable-area 
Flowmeter 


The MODEL 1-100 Primary Flow Measurement Element 
combines orifice simplicity and economy with variable area 


Compact... = st-Proof 


TIME DELAY RELAYS 
solenoid actuated — pneumatically timed 
Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 

five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance. 


Write for Bulletin. AG’ A 


Dept. Al-119, 


Division of Elastic Stop Nut Corporation of America 
1027 Newark Avenue, Elizabeth 3, New Jersey 
fr rcle 126 on inquiry card 





For more information ci 





TO INDICATOR THROUGH MECHANICAL LINKAGE 




















Replaceable 
Metering 
Target 


Replaceable 
Meter Range 
Insert 


performance characteristics. The instrument is a variable 


area Flowmeter. The metering target swings about the out 
board pivot bearing, its position relative to the tapered 
meter range insert being directly proportional to flow rate. 
Thus it has inherent wide rangeability, essentially constant 
pressure drop, a linear measurement signal, and low sensi- 
tivity to the effect of varying fluid viscosities. (From new 
4-page brochure, 
Phila. 3, Pa.) 


READ AIR 
VELOCITIES 


WITH THE 


Ubnor 


VELOMETER 


es 
ifs Fach . You get instant, precise readings directly 


from scale face . “ne need for reference charts 
or calculati e air flow through 
ducts, grilles, motors, spray booths, etc., or 
in the open. 





its Geeurne 


-.. brings laboratory standards of air velocity 

ement # to the production line, mine, mill 
--. anywhere. Needs no special care or handling 
++. anyone can use it and get accurate results. 


lig ‘Loria . « « completely self-contained, hand-aeld. 


Rugged construction and sturdy case protect 
the Velometer from usual hazards of portable 
use. Available in scale ranges to 24,000 f.p.m. 
Wide selection of jets and fittings assures 
adaptability of Alnor Velometer to your ap- 
plication. Get full details and prices, write for 
Bulletin 2448-G. Illinois Testing Laboratories, 
inc., Rm. 518, 420 N. La Salle St., Chicago 10, Ill, 
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DevicEngineering Co., 1701 Walnut St., 


SAVE MONEY and END COSTLY WORK STOPPAGES! 


Unequalled for 
iA efficiency 


— orev area 
VIBRATION fees 
WWM Viva 
RECORDER 


weighs just 3% Ibs. 
@ gives quick reading 
eself-contained—-no 
Look at these users 
of ASKANIA 
HANDVIBROGRAPH 


outside power needed 
Aluminum Corp. of America 


U, S. Steel Corporation 
Armour Research Foundation 
Consolidated Diesel 
Electric Corp. 

The Toledo Edison Company 
Bath Iron Works Corporation 
International Nickel Co., Inc. 


@ makes a permanent 
on-the-spot record 


These CEC miniature precision 
instrument-type 


P ressure 


pickups 


PICKUP 
WITH FLUSH 
MOUNTING 
FLANGE 


PICKUP ONLY = equer a wide 


perfo rmance 
range 


Consolidated pressure pickups feature a-c or d-« 


i excitation —full-scale pressure ranges from § to 
Pickup Type Range 


5,000 PSI —linearity within 1% —negligible sensitiv 
PICKUP 
WITH PIPE 
ADAPTER 
4-310 gage pressure pickup 5 to 250 PSI 


ity to acceleration and vibration wide temperature 
as Standard construction~ stainless steel, corrosion 
on | 4-311 gage pressure pickup 5 to 5, 000 PS! 


resistant construction overload protection—high 
frequency response — variable-resistance types 

calibration certificate with each pickup. Electrical 
péinciple is undonded strain-gage windings con 
nected in a four-arm bridge as the active element 
Write for Bulletin CEC 1552-X1 and price list 


Dimensions 
0.5” diam. x 0.7” 
0.625” diam « 0.675” 


0.5” diam x 0.7” 


range trom —65°F to + 250°F—output 20 milli 
volts with S-volt excitation—flush-type diaphragm 
4-312 absolute. differential, 5 to 250 PSI 

OF gage pressure pickup 

















FLUSH MOUNTING 
DIAGRAM 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, Califorma 
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INSTALL 
ARIDIFIERS 
ON LINES 
SERVING 








Paint Spray 
Guns 

Air Tools 

Air Hoists 

Foundry 
Jolting 
Machines 

Sond Blasting 
Tools 

Sond Blasting 
Rooms 

Metal Spray 
Guns...or 

Wherever the 

line must deliver 

clean, dry air 

or gos 








On any air or gas line 92% of the dirt, 
oil, scale and water that enter the Aridifier 
is trapped and removed from circulation. 
The Aridifier’s patented centrifugal- 
baffle action scrubs air and gas clean and 
dry ... protects equipment, prevents 
freezing, fouling, corrosion and caking, 
produces best results with spray gun and 
air tool operations, etc. Easy to install. 
Self cleaning. Maintains itself. 10 
models available. Capacity 7 CFM to 
17,000 CFM. 


Learn HOW the Aridifier 
scrubs with a patented cen- 
trifugal-baffle action. 


Write for This Catalog 
Now! ®> 


ENGINEERING CO. 


4921 W. Lawrence Ave., Chicago 30, fil. 


stion circle 130 or quiry card 


Now Save 36% 


On Installation Time 
with IMPERIAL: 4#7-27a77 | 


TUBE FIT 


TINGS 


Repeated, thorough tests reveal that 
MPERIAL HI-DUTY FITTINGS can 
ve assembled in 36% less time than 


Just push tube -ogular COMPRESSION TYPE FIT- 
into fitting without TINGS... and in 71% less time than 
removing nut and FLARE TYPE FITTINGS. These are 


tighten .. . that’s all. spectacular savings. 


Furnished in Brass 


Fitting is furnished with integrated 
nut and sleeve assembled. To get a 
tight joint, simply insert tube into 
fitting and tighten nut. No loose sleeve 


and Aiuminum, to drop. 
For Tubing MAKES FAR STRONGER JOINTS 
Ve" to 1" 0.0. because sleeve is always in perfect 
alignment and because its design mini- 
mizes deformation of tubing. Hi-Duty 
Fittings remain leakproof even under 
severe service; withstand over 5 times 
as much vibration as ordinary compres- 
sion or flared fittings. 


THE IMPERIAL BRASS MFG. CO., 1204 W. Harrison St., Chicago 7, Ill. 
in Canada: 334 Lauder Ave., Toronto, Ontario 


See Your Supply House 


Ask for Bulletin 
No. 3002 





Pioneers in Tube Fitting 
and Tube Working Tools 


For more information circle 8B? 
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Microsecond Shutter 
The Rapatronic shutter stops the action of even an h-blast, 
at any chosen fraction of a microsecond. 


polarizer polarizer 


unpolarized 


light source { 








polarizer 


UBE > 


5 ed - 

| 

+ o+ 

VARIABLE 
Ti 


ME 
DELAY 


SMALL INSTRUMENT PARTS ARE MADE BEST 
@ ON JEVIN LATHES 


‘ 


Twenty-three models for all types of work. 4” swing, 
Bed Length 12” or 18”; over 100 stock sizes of 
collets from .004” to 5/16”. 


, £ — | 
_— 
a= 
on 
“See 


Send tor Catalog L describing Lathes for tool work, 
second operations; turrets and full line of accessories. 


O 


LOUIS LEVIN & SON, INC., 3610 S. Broadway, Los Angeles 7, Calif. 
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Figure 1 illustrates how crossed polarizers are used in the 
Rapatronic shutter (two are usually used, three for an h- 
blast) to keep out light except during an extremely short 
interval. When closed, the three-polarizer shutter allows 
transmission of only one-billionth of the light from an ex- 
plosion. When open, it allows only one-thirtieth of the light 
to pass ... and that for only a fraction of a microsecond! 

Figure 2 is a schematic diagram of a single-element 
Rapatronic shutter with two polarizers, P, and P,. When 
light from the explosion strikes the photocell, it generates 
a signal that passes through a variable time delay and 
triggers the condenser-discharge circuit. Electrical energy, 
stored in capacitor C at high voltage, is released very rap- 
idly and surges through the coil. The resulting magnetic 
field rotates the polarized light .. . opening the shutter. 

Sensitivity of the photocell trigger-circuit is controlled by 
a ten-turn Model A Helipot of standard (+0.5%) linearity, 
using a Model RB Duodial for calibration. 

Time delay from photocell pick-up to shutter operation is 
continuously variable from 0 to 100 microseconds. This is 
controlled by a Model A Helipot of 0.1 percent linearity, 
using a Model W10 Duodial for calibration. (From new 8- 
page issue No. 6 of “Helinews”, Helipot Corp., S. Pasadena, 
Calif.) 

408 on 


Magnetic Amplifiers 


Federal servomechanisms range in output from small 
14%4-watt motors to motors of several hundred watts, at either 
60 or 400 cycles. The control of speed, torque, braking, etc., 
of fractional horsepower motors within fractions of one-per- 
cent can be accomplished through the use of Federal mag- 
netic amplifiers. 

(For photoelectric applications), a two-stage magnetic 
amplifier counter receives its signal from a photo tube. 





CUSTOM MANUFACTURE 
OF SMALL PARTS 


@ Shafts, Staffs and Pivots of Special Pivot 
Steel, Heat-Treated and Metallographic- 
Polished. @ Tubular Products up to %" 
Diameter, Cut, Flared, Swaged, Formed and 
Burr-Free Alloy or Silver Plated. @ Screw- 
Machine Products up to 3/16" Diameter. 
@ Roll-Threading and Knurling to Close 
Tolerances. @ Centerless and Surtace Grind- 
1 ing with Special Facilities for Ceramic Rods 
D J and Shapes. @ Light Punch-Press Work. 


SERVICES FOR 

CUSTOMERS’ PARTS 

@ A Multitude of Services are Available 
for Customers’ Parts at Any Stage of Man- 
ufacture. These Include: Controlled-Atmos- 
phere Heat-Treating, Centerless Grinding, 
Surface Grinding, Knurling, Thread-Rolling, 
Swaging, Drilling, Milling, Burr Removing, 
Metallographic, Polishing, Barrel-Plating in 
Alloy or Silver. 

ASSEMBLY SUPPLIES 

@ "Welton" Non-Corrosive Instrument 
Solder Paste. @ "Weltonoil" Treated Button- 
wood Pith, 

| APPARATUS DESIGN SERVICES 

In Connection with the Design and Fabri- 
cation of Precision Miniature Parts. 


ENGINEERING ASSISTANCE ON ALL ITEMS 


WM Qelalatiela 
ar Leiiniad.din LOMO) alata Dalle 
87 SUMMIT AVENUE SUMMIT, NJ 











THE 


Right 
e7Neled = 


FOR YOUR 
SPECIFIC NEEDS 





e Available in a wide variety of general 
purpose and special purpose gauges in 
pressure ranges to meet your specifications 
in every particular. 


WRITE TODAY FOR COMPLETE INFORMATION. 


PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINATION, 
DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE GAUGES, 
DIAL THERMOMETERS, (VAPOR TENSION OR BI-METAL) 


MARSHALLTOWN MFG. CO. 


800 EAST hanahintenir ome e ere 3, IOWA 
e 134 


PHOTRON 








@ NOW, CURVILINEAR AND RECTILINEAR® recordings 
in ink with the Model F6C recorder. 
The oscillograph is available in either four or six 
channel with a large range of chart speeds. 
Equip t is adaptable to computer recordings. 


Oscillograph may be had without console. 
Curvilinear electric recording available. 





*Patented 
PHOTRON INSTRUMENT COMPANY 
6516 Detroit Ave. + Cleveland 2, Ohio 
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MAKE QUICK, ACCURATE 
MEASUREMENTS bincusions 


POCKET “> 
COMPARATOR — 
Only 
$22.50 


POSTPAID COMPLETE WITH 
GENUINE PIGSKIN CASE 


J Angles 


Check lengths, diameters 
angles and radii without 
focusing. Six power. High 
est quality, lowest price 
Guaranteed accurate 

Ps 
| 7 This 50 power pen-size measuring 4% 


MEASURING ‘so eine 
MICROSCOPE 


divisions. Estimates to 
0005" can be 

$7 POST- 

s PAID 


easily made 
ee ea ee ee ee ee ee ee ee ee ee ee ee ee ee 


15-DAY FREE TRIAL. ORDER TODAY DIRECT 
OR SEND FOR COMPLETE INFORMATION 


l INTERNATIONAL DEVELOPMENT COMPANY 
1 South Reed Street, East Riverton, N. J. 
DEALERS INQUIRIES INVITED 
136 











No focusing 

Lensic reflector 

increases illumina 

tion of field. Precise 
but rugged 





PW 


ee eS 





CINEMA | resistors 








for 
PRINTED WIRING 
AND AUTOMATION 


A “first” in printed 
wiring component 
design. Precision 
wire-wound resistors 
in accuracies 

from 10% to 05% 
in resistances 
from .1] Ohm 

to 9 Megohms. 
Write for Bulletin 
C1034 covering 
the new PW 
Encapsulated 
Resistor. 


CINEMA ENGINEERING CO. 


DIVISION AEROVOX CORPORATION 
1100 CHESTNUT ST. + BURBANK, CALIF. 
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BRIEFS —continuep 


(For temperature control). Federal’s temperature con- 
trol unit receives its signal from an AC bridge, one arm of 
which is a temperature-sensitive bulb. A change of +0.5 F. 
will cause an unbalance in the bridge of sufficient magni- 
tude to actuate transistor voltage-amplifying stages, driv- 
ing a demodulator which determines increase or decrease in 
temperature. The information is passed on to a magnetic 
amplifier-operated relay, raising or lowering temperature 
as required. (From new 4-page Form F-642, Federal Tel. 
& Radio Co., 100 Kingsland Rd., Clifton, N. J.) 

For + tera 409 on ir ; 





Delay Lines 


Andersen quartz ultrasonic delay lines are made over a 
wide range of time delays. Echo type lines have been made 
as short as 0.5 micro-second. Double-ended lines as long as 
3.3 milliseconds have been constructed. . For a delay of 


1,000 microseconds a bar of quartz 148.2 inches long would 
have to be used if the design of Figure 1 were followed. In- 
stead, rectangular or polygonal shaped plates of quartz 
are used, and the ultrasonic beam follows a folded path, 
being reflected from the sides of the plates. In most designs 
the beam actually intersects itself many times. The designs 
are referred to as “configurations”. A simple rectangular 
configuration is shown. 

Ultrasonic delay lines may have carrier frequencies any- 
where in the range from several megacycles to 100 mega- 


PRINTED 
CIRCUIT 
LOWERS 
COST on... 


wLeleclione 


DECIMAL DECADE TOTALIZER 


Incorporating printed circuitry into the TU-100P 
makes it possible to reduce the selling price 
by producing more uniform units, faster 
folate Measlel a efficiently Greater operating 
stability through better heat dissipation 
made possible by improved physical layout 
Vielslelelae] Tol Me lithe l MoE S014 -Mmolelololiel lls Male) 


nost existing high speed counting equipment 


Direct illuminated read-out; 
pulse pair resolution — | 
5 mi¢rosecond9; maximum “ag 
ae counting rate — ae 


100,000 per sec. 


‘ 


A Complete 

Line of: 

FREQUENCY COUNTERS 

RADIATION SCALERS 

DECADE TOTALIZERS ® ACCESSORIES 


Division of THE corp. 


5420 Vineland, Dept. 80-B, North Hollywood, Calif. 
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cycles. (From new 16-page Technical Bulletin 54, Andersen 
39 Talcott Rd., W. Hartford 10, Conn.) 
terat 410 on inquir 


Laboratories, Inc., 


ve "ye = 
Silver-Zinc Batteries 
The silver-zine system offers weight and volume efficien 


cies greater than those of any other battery system... . 
While AMF Silver-Zine Batteries are designed for either 


in 


AMF 88-2 SILVER-ZINC SECONDARY BATTERY 





VOLTAGE 











s 10 ry 


——s SO AMPERE 
RATE TIME 


high rate or low rate discharge, they are especially noted for 
their ability to be discharged at extremely high rates 
outstanding advantage of AMF Silver-Zinc Batteries is the 
unusually flat voltage curve which prevails at all discharge 
rates. Voltage variation from the nominal is less than 2%% 
over a temperature range of 100 F. (From new 6-page bro- 
chure, American Machine & Foundry Co., 261 Madison Ave., 
N. Y¥..16, N. ¥.) 
For + ai 


3-D Cams 


These 3-D” cams make available to the user a compact 
unit which continuously and accurately satisfies an arbi- 
trary function: z—f (x, y), where v and y are independent 
variables (inputs), and z is the dependent variable. 


ROLL TEST THEM 
RAPIDLY 
ACCURATELY 
with the 


SCHERR 5” 
FINE PITCH GEAR 
TESTER 





So economically 

priced they can be 
placed alongside each 
Gear Cutter as well as 
in the Inspection Dept. 


COMPLETE WITH 


Quickly reveals 
Runout in Pitch Line, 
Spacing Errors, 
Errors in Tooth Form, 
HIGH CENTER Running Quality 
ATTACHMENT........ ’ Generally. 
Send for Illustrated Folder - Code GIKNA 
GEORGE SCHERR CO., Tales 


wee 200-MG LAFAYETTE STREET e NEW YORK 12, N.Y. 
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ry card, 


\ lO W- a data recording tape 
that’s guaranteed 
DEFECT ‘ 


e 
Type P audiotape provides the 


EXTRA PRECISION that you need for 


dependable magnetic data recording 


7 EP Audiotape is 

manufactured and 

tested to meet the most 

exacting standards of 

quality, uniformity and 

freedom from dropouts 

or surface imperfections. Subjected to repeated checks on an 
automatic defect counter, it is guaranteed defect-free! 

Packed in Polyethylene bags and magnetic-shield metal cans. 
Available on cellulose acetate base (114 mil) or Mylar* polyester 
film, in 1, 14% or 2 mil base thickness. Standard widths from 
‘4 inch up —to your specified tolerances. 


AUDIO DEVICES, Inc. 


444 Madison Ave., New York 22, N. Y. 


*Du Pont Trade Mark 


@eeeeeeaeaene@ 
Send for 
Bulletin 
No. 207 
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“c1quins WORTH STORING 
ARE WORTH 
MERSURING- “ 


F@ FOR GAUGING LIQUIDS, 
OF ALL KINDS 
@ 100% AUTOMATIC 
@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


WRITE FOR COMPLETE DETAILS 


rae LIQUIDOMETER con: 


36-27 SKILLMAN AVE., LONG ISLAND CITY.LN.Y 
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WHAT'S YOUR 
METERING 
PROBLEM... ? 


BUILDERS con help you, whether your metering problem involves 
slurries, corrosive fluids, collodial solutions, trade wastes, air, steam, 
gases, or water. High pressures, high temperatures, minimum pres- 
sure losses —- these and other job conditions are readily solved by 
Builders Flow Nozzles and Tubes. Our standard designs answer all 
types of metering requirements. Units are available in special 
metals or with Saran lining for corrosive applications. 

Address “Nozzles and Tubes” for complete information. 


Builders-Providence, Inc. (Division of B-I-F Industries, Inc.), 
422 Harris Ave., aaa 1, Rhode Island. 


Se 


DIVISION OF B-I-F INDUSTRIES 





INC. pam mwettees 
ree GERS 
NT@OLS 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


in 
iM 


STEVENS 


NCORPORATED 


2 ELKINS STREET 


YUTH BOSTON 27 
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UILDERS-PROVIDENCE | 


BRIEFS —CONTINUED 


-— 2 OUTPUT GEAR 





e) 


NY LEAD SCREW 


X INPUT GEAR 


5 


FOLLOWER AND BALL PIVOT ROD 


3-0 CAM 


Y INPUT GEAR 
Illustration shows 3-D cam with angular follower. Fol- 
lower is positioned by lead screw (x input) and by cam 
rotation (y input). Follower movement rotates pivot rod 
which, in turn, causes sector gear to rotate output gear 
(z). (From new 4-page brochure CB-754, 7 Instrument 
31-10 Thomson Ave., L.1.C. 1, N. Y.) 
ture circle 412 on inquiry 


0 to 250 hee, Dasilingranh. 


Solution to many of today’s engineering problems, the 
new Wm. Miller CR-1 Cathode-Ray Recording Oscillograph 
extends the useful range of multi-channel recording from 
static conditions to frequencies as high as 250,000 cycles per 
second. A precisely correlated time history of up to 16 high- 
frequency phenomena is obtained on a single 8”- -wide rec- 


NOW!... nN 


4-6 WEEKS 
DELIVERY ¢ 


ALL STANDARD 
Zamet MOTORS 


Co., Spe lag C sgt 





WRITE FOR 
NEW BULLETIN 


The Type 112 Synchronous 
Motor recently announced by 
The R. W. Cramer Company 
is now in full production. 
Expanded facilities for 
standard motors now make 
possible prompt deliveries of 
small or large volume 
orders. 

Write for new Bulletin PB-110. 





SPECIALISTS IN TIME CONTROL 


TIMING 
DEVICES 


BOX 5, CENTERBROOK, CONNECTICUT 
14CR54 


mation cir 





ord. . . . chopper-stabilized DC amplifiers raise the signal 
level to that required by the deflection amplifiers. (F’rom 
new 4-page brochure, Wm. Miller Instruments, Inc., 325 N. 
Halstead Ave., Pasadena 8, Calif.) 

For this literature circle 493 « 


Bridge Rectifiers 


The bridge rectifier is probably the most commonly used 
metallic rectifier circuit. That is, it is used in a wider va- 


Vy Ey 














riety of applications and may attribute its popularity to its 
several advantages, some of which are enumerated below: 

1. It may be connected directly to any ac voltage source 
(does not need a center tapped winding) and will pro- 
vide a dc voltage essentially equal to the applied ac 
voltage. 

2. Its cost is usually favorable in comparison with other 
circuits when cost of transformer is included. 

. Leakage current passed by the rectifier does not pass 
through the de load. 

. The ac source (transformer winding) is not part of 
the de circuit. 

. Its de blocking rating is high, as seen by reflected dc 
voltages. (Two arms in series as viewed from de load.) 

(From new 4-page issue RN-654 of International Rectifier 
News, International Rectifier Corp., 1521 E. Grand Ave., 
El Segundo, Calif.) 


For th terature 


multi-circuit 
sequence control 


custom-built from 9 Gaye 
standard parts ff} 


Automatic control of 
sequence and duration is 
simple, accurate, easily and 
quickly adjusted or changed 
on ATC Cam Timers. Cam 
cycles of any time interval 
and leaf-spring contacts of 


all types available. 


For complete data, write 
for Bulletin No. N-20. 
Automatic Temperature 
Control Co., 5224 Pulaski 
Avenue, Phila. 44, Pa. 





TO eo a be 
—  \Wiatr@hyle)y 
Bou BIG 


mosevtind 


indice 


Beem SUCCESS... 


FREE CATALOG 
cas 


@ Schaevitz measuring, indicating, recording 
and controlling devices can be important to you. 
Write today for your free copy of this new, 
illustrated catalog which describes the complete 
line of SCHAEVITZ precision products. Valu- 
able wherever products of this type are used, 
the fact-filled pages carry specification and ap- 
plication instructions on Linear and Angular 
Accelerometers, Single Variable Inductance Ac- 
celerometers, Linear Variable Differential 
Transformers, Rotary Transformers, Rotary Ac- 
celerators, Pressure Transducers, Complete Re- 
corder Systems and Slip Ring Assemblies. 




















schaewitz 
enmgimeering 








P. O. BOX 505, CAMDEN 1, NEW JERSEY 
MErchantville 8-5353 
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the most widely used 
Electronic Supply Guide 





Mier 
ALLIED’S 


COMPLETE 308-PAGE 


1955 CATALOG 


your guide to the world’s largest stocks of 
ELECTRONIC SUPPLIES FOR INDUSTRY 


Simplify and speed all your purchasing of electronic sup- 
plies and equipment. Send your orders to us for fast ship- 
ment from the world’s largest stocks of electron tubes (all 
types), tvst instruments, audio equipment, electronic paris 
(transformers, capacitors, controls, etc.). Our expert In- 
dustrial supply service saves you time, effort and money. 
Send today for your FREE 1955 ALLIED Catalog—the com- 
plete up-to-date guide to the world’s largest stocks of qual- 
ity Electronic supplies for Industrial use. 


ALLIED RADIO 


100 N. Western Ave., Dept. 50-L-4 
Chicago 80, Illinois 
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MANUFACTURERS’ 
NEW LITERATURE 


In this department we report new literature, pertaining to instrumentation, re- 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 1865. 

Requests for literature FROM ABROAD should be made on company letterhead and 


mailed DIRECTLY to the manufacturers. 





AUTOMATION 


Systems Control Equipment. New 
16-page Brochure CEC-1304 describes 
custom engineering of electronic in- 
strumentation tailored to specific in- 
dustrial, scientific and military needs; 
case histories of instrumentation sys- 
tems, and applications.—Consolidated 
Engineering Corp., Pasadena 15, Calif. 

( e 418 of r ard 


Process, Analytical, Testing Instru- 
ments. New 68-page Catalog GEC- 
1016A presents maker’s large line of 
instruments covering fields of elec- 
trical testing, chemical analysis, color, 
force, temperature, pressure, radio- 
activity, and power-supply instrumen- 
tation.—-General Electric, Schenec- 
tady 5, N. Y 

416 nquiry ; 


Process Instruments. New 12-page 
Catalog 1 describes maker’s complete 
line of process instrumentation for 
measuring and controlling process var- 
iables—temperature instruments, liq- 
uid level instruments, electric, pneu- 
matic, etc.—Fischer & Porter Co., 172 
Jacksonville Rd., Hatboro, Pa. 

e 417 of rd 


Annunciator Systems. New 8&-page 
Bulletin 200 presents “50L” system 
including chassis, flasher, reset but- 
ton for complete process monitoring. 

Panalarm Products, Inc., 6312 N. 
Broadway, Chicago 40, Ill. 

Circle 418 ry card 

Temperature Limit Control. New 2- 
page Bulletin F-6313 describes “Series 
700 Limitrols” which prevents over- 
shooting of critical temperatures.— 
Wheelco Instruments Div., Barber- 
Colman Co., Rockford, Il. 
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Transmission Instruments. Pneu- 
matic Transmitter-contro!ler. New 4- 
yage Bulletin A106 describes and il- 
ustrates maker’s “Metagraphic” re- 
corder with continuous valve-position 
indication.—Pristol Co., Waterbury 
20, Conn. 

e 420 


Process Telemeter. New 6-page Bul- 
letin 33-A-85a presents description, 
operation, specifications, an ms 
and diagrams of maker’s new impulse- 
duration telemeter system.—Foxboro 
Co., Foxboro, Mass. 

e 421 


Atmosphere Control. New 12-page 
Catalog TD4-620(2) presents prin- 
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ciple and operation of maker’s method 
for continuous, automatic measure- 
ment and control of carbon inside fur- 
nace retort during heat treating cy- 
cles.—Leeds & Northrup Co., 4934 
Stenton Ave., Phila. 44, ba. 
Circle 422 nauiry car 
Manual-hydraulic Control. New set 
of five 1-page bulletins present de- 
scription and diagrams of maker’s 
“Hydra-Trol” remote controls—lever- 
controlled hydraulic-cylinder position- 
ing devices.—Trimount Instrument 
Co., 3119-21 West Lake St., Chicago 
cS. aus. 
423 r Juiry ar 


Transmitter Control Systems. New 
8-page brochure describes and_pic- 
tures maker’s remote control system 
for commercial broadcast transmit- 
ters.._Rust Industrial Co., Inc., 608 
Willow St., Manchester, N. H. 

( e 424 on inquiry card 


Automatic Lubrication. New 4-page 
Bulletin OF-15M-8-54 describes and 
illustrates maker’s lubricators, dis- 
tribution systems and meter-units for 
automatic lubrication systems.—BiJur 
Lubrication Corp., Rochelle Park, 


425 


MOTORS 


Induction Motors. New 28-page Cat- 
alog E1-3A presents maker’s induc- 
tion motors designed to provide high 
output at high efficiency for a given 
frame size. Also torque motors for 
use in recording devices, machine 
tools, valve and switch operations. 
Electric Indicator Co., Inc., Camp 
Ave., Springdale, Conn. 

Circle 426 


Commutator Motors. New 22-page 
Catalog EI-2A covers electrical and 
physical characteristics of maker’s 
line of commutator motors and gover- 
nor units.—Electric Indicator Co., Inc., 
Springdale, Conn. 

Circle 427 


Motors, Tape Duplicator. New 4- 
page issue of “Motorgram” (VO1. 34 
No, 5) presents articles on mass re- 
production of pre-recorded tapes, and 
reversing fractional-horsepower mo- 
tors.—Bodine Electric Co., 2250 W. 
Ohio St., Chicago 12, II. 

( e 428 or juiry ca 


Motors. New 4-page Bulletin 943 is 
rating, speed, frequency and price 
chart for maker’s induction, gear, di- 


rect-current and single-phase motors. 
Century Electric Co., 1806 Pine St., 
St. Louis 3, Mo. 
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Constant-speed Motor. New 2-page 
Leaflet, Form SC-23 describes maker’s 
“SC-23"” motor for continuous-duty 
applications calling for constant speed 
under varying voltage, load, and am- 
bient conditions.—Dalmotor Co., 1342 
Clay St., Santa Clara, Calif. 
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Synchronous Motors. New 4-page 
Catalog 403-2 describes and illustrates 
maker’s 19 models of hysteresis syn- 
chronous motors for high-fidelity re- 
cording and reproducing equipment. 

Technical Development Corp., 4060 
if. 


Ince Blvd., Culver City, Cal 
C 431 ry 
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VALVES 


Valves, Regulators. New 4-page bul- 
letin describes and illustrates auto- 
matic regulators for use in heating, 
power generating and industrial proc- 
essing, including high- and low-pres- 
sure reducing valves, temperature reg- 
ulators, relief and lever-operated con- 
trol valves and an air-actuated pilot 

Atlas Valve Co., 280 South St., 
Newark 5, N. J. 
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Solenoid Valves. New 4-page Bulle- 
tin 8210A describes maker’s two-way 
solenoid valves for controlling air, 
gas, water, light oil, and other non- 
corrosive fluids.—Automatic Switch, 
391 Lakeside Ave., Orange, N. J. 
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Sampling Valve. New 2-page bulle- 
tin describes “Little Sam” packless, 
self-closing hand-operated sampling 
valve for liquids, hot solvents, hot 
caustics, ete—Jordan Regulator 
Corp., 6013 Wiehe Rd., Cincinnati 13, 
Ohio. 
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Diaphragm Valves. New 20-page 
Catalog SV-1951 illustrates and de- 
scribes maker’s diaphragm valves op- 
erated by handwheel, lever, and power 
mechanisms.—Grinnell Co., Inc., Prov- 
idence 1, R. I. 
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Steam Trap. New 2-page Bulletin 
2098-B describes maker’s steam trap 
for steam mains and separators; head- 
ers and soot blower pipes; engine and 
turbine stop valves, etc.—Sarco Co., 
_ Empire State Bldg., N. Y. 1, 
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Release Valves. New 2-page Bulle- 
tin 654 describes and illustrates mak- 
er’s new air-release valves. Capacity 
table shows cu. ft. of free air handled 
by various air-release valves.—V. D. 
Anderson Co., 1935 W. 96 St., Cleve- 
land 2, Ohio. 

e 437 


Hydraulic Servo Valve. New 2-page 
illustrated Bulletin S103-8-54 covers 
description and specifications of mak- 
er’s “Model 13” single-stage hydraulic 
servo valve.—Auto Control Labora- 
tories, 1107 S. Fremont Ave., Alham- 
bra, Calif. 

e 438 on ina 











THREE COMPONENT 
ACCELEROMETER 


One of the finest, direct-recording, mechanical accel 
erometers built. Thirty-five years’ experience have 
gone into the design of this ruggedly built, aceu 
rate and dependable instrument. Available in one 


and two component accelerometers. 


AVAILABLE WITH THE FOLLOWING FEATURES: 


A. Accelerometer Elements C. Chart Drive E. Recording Styli 
Wide range of frequency and 400 Cycle—115 volt synchron 
(;. ous for direct or remote type, sapphire tipped 
Elements are ball bearing operation 
mounted for minimum hys 60 Cycle—115 volt synchronous F. Usage 
teresis loss . for direct or remote opera Package testing, impact test 
Accuracy is 2% of full scale tion ing, riding qualities of all 
All elements are linear and are Spring driven motors for 8, 16 types of vehicles for land, 
damped or 30 day operation. sea, aircraft and missile 


B. Recording Chart D. Chart Speed work 


7” W ide, wax coated, 2” trace 


Heat or pressure recording 


Y"/hour to 60”/minute in 


per G. single or two speed selection. ‘ . 
Instantaneous records no Wider raneés furnished on re G. Size and Weight 


developing required quest 16”x8”"x8"—Weight, 18 pounds 
For further details write: 


impact Register Company, P. O. Box 445, Champaign, Ill. 
MAKERS OF VGTA FLIGHT RECORDERS, IMPACT REGISTERS AND RIDE RECORDERS 
For more informatior rcle 148 on inquiry card 


—Sereng nse) MARSH QUALITY 


SCREW MACHINE PARTS ---ina 


ALL SECONDARY OPERATIONS Temperature- 


Drilling-Tapping-Milling-Cylindrical and Centerless Grinding 
Heat Treating and Plating actuated 


REGULATING 
VALVE 


Smooth, modulating 
control 








— for brine lines in 
cooling systems 

— for condensers where 
pressure line is not 


desired 
A temperature actuated 
regulating valve you can 
depend on—the Marsh- e é 
E/ectrimatic Type WT E| ct ti 
for pressures up to 150 e rimd  ¢ 
psi; water, brine or steam. f 
It opens as temperature 
rises, closes as temperature falls, to give an ideal, smooth, 
CUTTING DIES OF ALL KINDS modulated control. Can be mounted in any position; serv- 
Machine Shop Work — Jigs and Fixtures iced without breaking connections. Seat beads are monel 
to eliminate wire drawing. Sturdy, two-ply bellows assures 
extra service life. Temperature ranges of 20°F.-60°F.; 60- 
e 100, 100-140, 140-180, 160-220. All standard sizes from 
¥," through 4”. All styles of temperature bulbs. 
Main Office & Factory Branch Office & Factory . ities egies P ‘cities 
2743 Locust St. 80 S. Cameron St. Ask for latest data 
St. Louis, Mo. Harrisburg, Pa. 
Tel. aa 4300 Tel, raph PH | MARSH INSTRUMENT CO, Soles offiliate of Jas. P. Marsh Corporation 


DEPT. 42, SKOKIE, ILL. 
For more information circle 149 on inquiry card. For more information circle 1§0 
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MANUFACTURERS’ NEW LITERATURE 





Valves. New 16-page illustrated 
Bulletin 1010 covers maker’s 4-way 
hand, foot, power and solenoid-oper- 
ated valves. Also new line of pilot 
valves._—Ledeen Mfg. Co., 1600 S. 
San Pedro St., Los Angeles 15, Calif. 

Circle 439 nquiry card 


Discharge Valve. New 6-page Bul- 
letin T-54-5M lists features and speci- 
fications of maker's stainless-steel 
truck-tank discharge valve which 
eliminates heating of ag ae a 
lets.—Chem-Valve Corp., Kenvil, 

e 440 on inguiry 


COMBUSTION 


Wobbe Index Recorder. New 4-page 
Leaflet 10 describes and illustrates 
maker’s “Sigma” English-made Wob- 
be-index recorder for regulating the 
flow of gas to the burner on basis of 
true heat input. (Wobbe index equals 
calorific valve divided by square root 
of sp. gr.)—Cosa Corp., 405 Lexing- 
ton Ave., New York 17, N. ¥. 

441 on inquiry 3 


Fuel-air Ratio Control. New two 
2-page data Sheets ND69 (1) describes 
ail clestele ratio control operation; 
Sheet ND69 (11) describes controller 
for pneumatic operation.—Leeds & 
Northrup rv “ay 4934 Stenton 
Ave., Phila. 44, Pa. 

Circle A n inquiry card 


TEMPERATURE 


Temperature Control. New 2-page 
Bulletin F-5358-1 describes maker’s 
“Model 292 Capacitrols” for direct- 
reading temperature control to 3000 
deg. F.—Wheelco Instruments, Bar- 
ber-Colman Co., Rockford, Ill. 

Circle 443 on inquiry card. 


Thermostats. New 12-page Booklet 
5-54-75 MB describes and illustrates 
maker’s “Autostat”, a thermostat used 
in many auto and truck engines. In- 
cludes bellows and fusion types.— 
Robertshaw-Fulton Controls Co., 
Knoxville 1, Tenn. 

Circle 444 oF 


Self-Balancing Indicator. New 2- 
page Bulletin 61 describe and illus- 
trates maker’s electronic self-balanc- 
ing indicator, including potentiometer- 
pyrometer and resistance-thermometer 
types.—Thermo Electric Co., Ince., 
Saddle River Township, Rochelle Park 
Post Office, N. J. 

e 445 on inquiry card. 


Thermistor Mounts. New 4-page is- 
sue of “hp Journal” (Vol. 5 No. 11) 
features article on new thermistor 
mounts for simplifying measurement 
of microwave power levels.—Hewlett- 
Packard Co., 395 Page Mill Rd., Palo 
Alto, Calif. 

Cir 446 on inquiry card. 


Thermometer Calibration Baths. 
New 2-page Bulletin 4-A_ describes 
and illustrates maker’s “Model 101- 
9A and 1039A” used in calibrating 
filled-system temperature instruments. 
Also “Model 1046A” for daily calibra- 
tion of industrial instruments.—Hall- 
ikainen Instruments, 1341 Seventh St., 
Berkeley, Calif. 

rcle 447 on inquiry card. 


Temperature Crayons. New 6-page 
brochure describes maker’s ‘“Tempil- 
stiks,” crayons that tell temperatures 
in preheating, stress relieving, cast- 
ing, tempering, forging, etc-—Tempil 
Corp., 182 Ww. 22nd St., N. Y. 11, N. Y. 

448 on ir ry card. 


PRESSURE 


lonization-transducer Pressure Me- 
ter. New 2-page Instrument Data 
Sheet 303-1 presents principles, fea- 
tures, and specifications for new mi- 
cro-differential-pressure meter utiliz- 
ing new “T-42 lonization Transducer” 
recently revealed.—Decker Aviation 
Corp., 1361 Frankford Ave., Phila., 
Pa. 

» 449 on inquiry card. 


Pressure Pickups. New 2-page Bro- 
chure 4530 presents maker’s pres- 
sure-actuated potentiometers for ab- 
solute or differential pressure. Also 
“Trimpot” subminiature dual pot and 


INSTRUMENT & CONTROL 


CONSULTANTS 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services 





Product Design 
& Detail 


LUzon 2-3069 


Your Midwestern Engineering Facility 
for the Design of 
Control! Panels, Instrument Panels & Cubicles 
Efficient & Dependable 


Production Design 
Process /ingineering 


DEARBORN DESIGNING & MANUF/.CTURING COMPANY 


23410 Military Rd., Dearborn 6, Michigan 


LOgan 2-6621 








C.O.M.S.L.P. 


Specialized in control Engineering 
Instrument layout—Procurement—Application— 
conventional and graphic pane! design and 
construction 

INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 


40 Ave. Verdun @ Croissy @ S$&O France 





Your card in this 
space in 12 issues of 
INSTRUMENTS and 
AUTOMATION for 

$100, payable in advance. 
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“Liniometer” miniature linear-motion 
pot.—Bourns Labs., 6135 Magnolia 
Ave., Riverside, Calif. 

Circle 450 


Fluctuating-pressure Transducer. 
New 2-page Leaflet form PT654, de- 
scribes strain-gage-type fluctuating- 
pressure pickup, including construc- 
tion and circuitry.—Electronic Engi- 
neering Associates, Ltd., 1005 Brittan 
Ave., San Carlos, Calif. 

C 451 on inquiry card 


Pressure Regulators. New 6-page 
brochure illustrates and _ describes 
maker’s regulators “Type GA and 
Type SA” for liquids and light slur- 
ries.—W. A. Kates Co., 4830 Waukegan 
Rd. . Deerfield, Ill. 

C 4§2 on inquiry card. 


Pressure Control System. New 4- 
page Bulletin V-4001 describes and 
illustrates maker’s blowdown tunnel 
system which can optimize systems 
in which combined transient and 
steady-state response accuracies are 
stringent.—CDC Control Services, 
_ 400 S. Warminster Rd., Hatboro, 
a. 

» 453 nquiry card 


Diffusion Pumps. New 8-page cata- 
log describes and illustrates maker’s 
diffusion, booster, mercury-vapor and 
mechanical vacuum pumps.—Naresco 
Equipment Corp., 160 Charlemont St., 
Mass. 


Newton Highlands 61, 
» 454 r 


WEIGHT 


Load Cells. New 4-page Data Sheet 
10.18-7 describes equipment using 
Baldwin “SR-4” load cells for indicat- 
ing, recording, or controlling weights 
of fluids and solids in tanks.—Indus- 
trial Div. Minneapolis-Honeywell Reg- 
ulator Co., Phila. 44, Pa 

Circle 455 on inquiry card. 


Overload Switches, Dynamometer. 
New 6-page Engineering Catalog 19F 
describes and illustrates maker’s over- 
load signals and switches, universal 
tester, dynamometer “Model AN” and 
mechanical pressure gage.—W. C. Dil- 
lon & Co., Inc., 14606 Keswick St., 
Van Nuys 3, Calif. 

rcle 486 on inquiry card 


Weighing, Recording. New 2-page 
Bulletins ED-2 and ED-3 describes 
maker’s electronic ‘‘Model CR” and 
“Model C” table-model weight-record- 
ing units for use with electric load cell 
and mechanical lever systems or with 
multiple load cells without levers. In- 
cludes print out.—Fairbanks-Morse, 
Chicago 5, Ill 

rcie 457 


PUMPS 


Ceatrolled-volume Pumps. New 22- 
page Bulletin 1253 discusses use of 
maker’s controlled-volume pumps as 
flow controllers, ratio controllers, and 
final-control elements in process in- 
strumentation.—Milton Roy Co., Sta- 
tion Y, 1300 E. Marmaid Lane, Phila. 
18, Pe 


Proportioning Pump. New 6-page 
AP-54 illustrates and describes mak- 
er’s “A Series” proportioning pump 
with no packing, featuring high-speed 





valves and pulse-free flow.—Hills-Mc- 
Canna Co., 3025 N. Western Ave., 
Chicago 18, Il. 

rcle 459 


Pumps. New 4-page Form 7280 
presents dimension, materials table 
and sectional drawings of maker’s 
“Class BPM” mixed-flow and “Class 
APL” axial-flow pumps.—Ingersoll- 
Rand Co., 11 Broadway, New York 4, 
ae # 


> 460 on inquiry card 


HUMIDITY 


Dewpoint Recorder. New 2-page 
Data Sheet 10.5-la describes maker’s 
recorder for recording dewpoint or 
moisture content of gaseous atmos- 
pheres.—Industrial Div., Minneapolis- 
Honeywell Regulator Co., Phila. 44, 
a. 


e 461 oF 


Hygrometer. New 4-page Brochure 
HY654LA describes maker’s electron- 
ic dew-point hygrometer ‘Model 900- 
1” for measuring temperature at 
which a condensable component of a 
gas mixture will form dew or frost. 
Burton Mfg. Co., 11201 W. Pico Blvd., 
Los Angeles 64, Calif. 

e 462 on inquiry card. 


Humidity Conditioning. New 4-page 
issue of “The Humidity Engineer” 
(Vol. 5, No. 3) features articles de- 
scribing recent application of humid- 
ity conditioning equipment for air- 
craft-wind-tunnel air drying, humid- 
ity conditioning.—Surface Combustion 
Corp., Toledo 1, Ohio. 

Circle 463 on inquiry card, 


Dehydrator. Three new 2-page data 
sheets describes “Humi-Cap” dehy- 
drator constructed from one piece of 
transparent plastic providing a con- 
trolled rate of moisture absorption. 
Also “Humi-Spot” humidity indicator 
used for indicating excessive relative 
humidity. Also dehydrator plug for 
moisture control within reciprocating 
engines and other equiment.—Dri- 
Aire, Inc., Prag Norwalk, Conn, 

C > 464 on inquiry card 


Condenser and Fluid Cooler. New 
2-page Bulletin 123 describes maker’s 
blower “Aeropass” for refrigerant 
condensing, vapor condensing in chem- 
ical processes, reflux and condensate 
cooling, oil cooling, ete.—Niagara 
Blower Co., 405 Lexington Ave., N. Y 
BA; IN, Be 


Circle 465 on inquiry card. 


FLOW 


Variable-area Flowmeter. New 4- 
page Bulletin 1-100 describes new 
“Model 1-100” flowmeter featuring 
orifice simplicity with variable-area 
advantages—-wide range, .inear out- 
put, constant pressure-drop and low 
viscosity-sensitivity.— DevicEngineer- 
ing Co., 1701 Walnut St., Phila. 3, Pa. 

e 466 on inquiry card. 


Electronic Flow Totalizer. New 2- 
page Flowmeter Specification Sheet 
L-2 describes maker’s industrial coun- 
ter for pulse or sine-wave signals used 
for industrial applications, including 
flow measurement.—Potter Aeronau- 
tical Co., Union, N. J. 

Circle 467 on inquiry card. 














This new Recording Oscillograph enables 
the testing engineer and scientist to solve a wide variety of 
industrial and laboratory problems involving the measure- 
ment and correlation of strains, stresses, vibrations, accelera- 
tions, pressures, impacts, temperatures, etc. 


The 700C Oscillograph provides up to 60 separate 
recording channels, has record widths of 8 to 12 inches, 
record speeds as high as 144 inches per second and as low as 
030 inches per second. The 700C accommodates our new 
Sub-Miniature Galvanometers end temperature controlled 
magnet assemblies in which a new high in stability and 
sensitivity has been attained. 


-«- 2 
te Plande A DIVISION OF MINNEAPOLIS-HONEYWELL 


130 EAST FIFTH AVE., DENVER 3, COLORADO 
For more information circle 181 on inquiry card. 
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INSTRUMENTATION 
ENGINEER 


Once in a lifetime oppor- 
tunity for physicist or 
electronics engineer with 
ability to design, con- 
struct and install setups 
used to obtain data on en- 
gine ignition and per- 
formance. Setups will be 
diversified so that projects 
might require mechanical 
and electronics instrumen- 
tation as required to best 
obtain information. 


Also included will be de- 
sign of auxiliary control 
circuits and writing of 
operation manual to be 
used by experimental de- 
partment personnel. 


ELECTRONICS 
ENGINEER OR 


PHYSICIST 


If you have experience or 
ability in design, con- 
struction and evaluation 
of high voltage, high fre- 
quency circuits, we have 
an exceptional opportu- 
nity in which you will be 
interested. 


Position requires appli- 
cant capable of designing 
circuits incorporating 
transistors, magnetic am- 
plifiers and semi-conduc- 
tors. 


Interested applicants posses- 
sing necessary qualifications 
may apply for either of these 
excellent positions by writing 
to the Personnel Director, 
Electric Auto-Lite Company, 
Toledo |, Ohio, outlining all 
pertinent data regarding re- 
sponsibilities of present posi- 
tion, past experience, train- 
ing, and salary requirements. 
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MANUFACTURERS’ NEW LITERATURE 





Flowmeters, Valves. New 4-page 
Bulletin 050 presents description and 
characteristics of maker’s standard 
and elliptical Venturi tubes, air-re- 
lease and inlet valves, and controlled- 
closing valves for water, sewage, and 
process applications.—Simplex Valve 
& Meter Co., 68 & Upland St., Phila. 
42, Pa. 

Circle 468 on inquiry card. 


Fiow Transmitters. New 4-page 
Bulletin 170 describes makers “Mag/- 
Nu/ Matic” transmitter for pneumatic 
receiver or control instruments; pro- 
vides fast linear response in output 
air pressures for every position of 
the rotameter metering float.—Brooks 
Rotameter Co., Lansdale, Pa. 

Circle 469 on inquiry card 


Sight Flow Indicators. New 2-page 
Bulletin 3547 describes and illustrates 
maker’s flow indicators “Style S-100 
and F-910” suited to transparent or 
slightly opaque solutions, as well as 
some gases.—Jacoby-Tarbox Corp., 
803 Nepperhan Ave., Yonkers, N. Y. 

( e 470 on inquiry card. 


Filters. New 4-page illustrated Bul- 
letin 16 explains use of maker’s wire 
mesh “DeMisters” to improve per- 
formance and increase throughput ca- 
pacity of process vessels handling both 
liquid and vapor phase materials. 
Otto H. York Co., Inc., 6 Central Ave., 
West Orange, N. J. 

rcle 471 on juiry card 


RECORDING 


Oscillographs, Testing Equipment. 
New 12-page issue of “Engineering 
News” (Vol. 4, No. 3) features articles 
on accessories for “RS-9, SC-16” oscil- 
lograph, theory and measurement of 
symmetrical components; “PS-20” 
pressure transducer.—Hathaway In- 
strument Co., 1315 S. Clarkson St., 
Denver 10, Colo. 

Circle 472 on inquiry card 

Recording, Data Processing. New 
12-page Catalog CEC-1301 “Data 
Processing Instruments” illustrates 
maker’s complete line of data-proc- 
essing equipment—recording oscillo- 
graphs, galvanometers, amplifiers, 
power supplies, ete.—Consolidated En- 
gineering Corp., Pasadena 15, Calif. 

e 473 on inquiry card 


Miniature Recorder. New 12-page 
Bulletin 7201 describes maker’s quick- 
connect “Tel-O-Set” miniature record- 
er and controller for process variables 

temperatures, pressure, level. In- 
cludes high sensitivity, fast response. 
Industrial Div., Minneapolis-Honey- 
well Regulator Co., Phila. 44, Pa. 

» 474 on inquiry card 


Geophysical Recorder. New 4-page 
Bulletin S-302 describes maker's 
“HTL” log level indicator, a cali- 
brated, electronic voltage-indicating 
and measuring instrument for record- 
ing special traces on seismograph rec- 
ord.—Houston Technical Labs., 2424 
Branard, Houston 6, Texas. 

Circle 475 on inquiry card. 


Bridge-type Transducers. New 8- 
page brochure “Instrument Notes” 
(No. 28) describes maker’s system for 


Vol. 27 


monitoring over-all transduction ra- 
tio for analog recording channels em- 
ploying bridge-type transducers.- 
Statham Labs., Inc., 12401 W. Olympic 
Blvd., Los Angeles 64, Calif. 

e 476 on inquiry card 


Recorder. New 2-page bulletin pic- 
tures and describes maker’s recorder 
for pneumatic and electric transmis- 
sion systems.—Bailey Meter Co., 1070 
Ivanhoe Rd., Cleveland 10, Ohio. 

Circle 477 on inquiry card 


Recorder. New 4-page_ illustrated 
brochure describes maker’s recorder 
that provides continuous chart rec- 
ords of four process variables. 
Bailey Meter Co., 1051 Ivanhoe Rd., 
Cleveland 10, Ohio. 

Cir 478 on inquiry card 


Action Recorder. New 4-page Bul- 
letin 117 pictures and describes mak- 
er’s “Productograph” for recording 
any action which can be governed by 
opening or closing of conventional 
switch.—Simplex Time Recorder Co., 
Gardner, Mass. 

e 479 on inquiry ard 


Recorders. New 8-page illustrated 
Industrial Catalog 10 presents de- 
scription and applications of maker’s 
mechanical and electrical recorders. 
Service Recorder Co., 1375 Euclid 
Ave., Cleveland 15, Ohio. 

Cir 480 nquir 


ra 


Chart Drives. New 8-page Brochure 
C.D. 5-54-3M describes maker’s chart 
drives (mechanical and air driven) 
“Series AO7” for miniature strip-chart 
recorders and controllers.—Seth 
Thomas Clocks Div., General Time 
Corp., Thomaston, Conn. 

Circle 481 


LEVEL 


Tank Gaging Equipment. New 76- 
page Bulletin CP 3007 describes and 
illustrates maker’s automatic tank 
gages for determination of oil levels 
in atmospheric or low-pressure lease, 
field, or storage tanks. Also high-pres- 
sure automatic-shut-off tank gage.— 
Vapor Recovery Systems Co., 2820 
No. Alameda St., Compton, Calif. 

Circle 482 on inquiry card 


Liquid-level Gages. New 8-page 
Catalog 246 presents design, features, 
and schematics of maker’s convex and 
flat scale “Truscale” remote-reading 
liquid-level gages.—Jerguson Gage & 
Valve Co., 80 Fellsway, Somerville 4, 
Mass. 

e 483 on inquiry card 


Pulse-code Level Receiver. New 4- 
page Bulletin CP-3008 describes new 
pulse-code telemetering system used 
for liquid-level readings over dis- 
tances limited only by availability of 
communications facilities.—Vapor Re- 
covery Systems Co.. 2820 No. Ala- 
meda St., Compton, Calif. 

e 484 on inquiry card 


Capacitive Level Indicator. New 2- 
page bulletin form LI 2-854 describes 
maker’s indicating level monitor de- 
riving its signal from an inert ca- 
pacitive-type sensing probe.—Thermo 





Instruments Co., 1310 Old County Rd., 
Belmont, Calif. 
Circle 485 on inquiry card 


SPEED, FREQUENCY 


Speed Control. New 20-page illus- 
trated Catalog GEA-6127 covers de- 
scription, features and applications of 
maker’s 1 to 200-hp. packaged speed 
variators.—General Electric, Schenec- 
tady 5, N. Y 

Circle 486 


Velecity Pickups. Four new 2-page 
data sheets describe maker’s “Torsio- 
graph type 9-102” designed to detect 
and measure torsional vibrations from 
a rotating shaft; miniature self-gen- 
erating velocity pickup “Type 4-118” 
for vibration analysis which requires 
a compact, light-weight pickup; ve- 
locity pickups “Types 4-102A & 4- 
103”; velocity pickups “Type 4-106V” 
for vertical vibration measurement 
and “Type 4-106H” for horizontal vi- 
bration measurement.—Consolidated 
Engineering Corp., 300 N. Sierra Mad- 
re Villa, Pasadena 15, Calif. 

© 487 on inquiry card 


Gear Heads. New 10-page catalog 
covers description, specifications, and 
diagrams of maker’s gear heads, gear 
trains and speed reducers.—Feedback 
Controls, Inc., 1332 North Henry St., 
Alexandria, Va. 

Circle 488 nquiry ae 


Tachometer Generator. New 2-page 
Catalog Sheet 1854 describes maker’s 
new direct-current tachometer gener- 
ator which can be used with any d-c. 
voltmeter having sensitivity of 1000 
ohms or more per volt.—Servo-Tek 
Products Co., Inc., 1086 Goffle Rd., 
Hawthorne, N. J. 

i e 489 


Tachometers. New 4-page Bulletin 
1046 describes maker’s hand tachome- 
ters (centrifugal and chronometric 
type) and Standco hand tachoscope, 
an accurate counter and high-grade 
stop watch.—Herman H. Sticht Co., 
Inc., 27 Park Place, N. Y., N. Y. 

e 490 } ard 


OPTICAL 


Photometer. New 20-page Bulletin 
B-P-1000 describes and illustrates 
maker’s light-scattering photometer 
1000 Series for measurement of mi- 
cro-scattering, micro-fluorescence, 
micro-luminescence, and low trans- 
mittance and reflectance of dark ma- 
terials. —Phoenix Precision Instru- 
ment Co., 3803-05 N. Fifth St., Phila. 
40, Pa. 

e 491 yuiry card 


High-speed Framing Cameras. New 
4-page Bulletin (Form 189) describes 
and illustrates maker’s framing cam- 
eras for studies of combustion, plastic 
and elastic deformation, and shock- 
wave phenomena. Cameras are capa- 
ble of 1.2 million and 2.4 million 
frames per second.—Beckman & Whit- 
ley, Inc., 1099 E. San Carlos Ave., 
San Carlos, Calif. 

Circle 492 on inquiry card 


Meets A.P.I.* Standards 
for CUSTODY TRANSFER SERVICE 


* American Petroleum Institute 


" 


AUTOMATIC TANK GAUGE 


PATENT NO. 1879805, OTHER PATENTS PENDING 


Float and Neg’ator motor actu- 
ated — ground reading — auto- 
matic tank gauge. 


It is gastight and will handle 
working pressures to 15 p.s.i.g. 
Equipped with gravity compen- 
sator and operation checker. 

A feature of this gauge is that 
it is provided with special pipe 
brackets to insure alignment 
and a synthetic rubber expan- 
sion joint, which allows 2” ver- 
tical movement and Y,” hoti- 
zontal movement of tank roof 
without stress on tape piping. 


Where corrosive vapors are a 
problem, a liquid seal unit to 
protect working parts is obtain- 
able at extra cost. Standard liq- 
uid seal 81/.” H,O pressure or 
vacuum. Available for higher 
pressures upon special order. 
Recommended for use with all 
types of low pressure, fixed roof 
tanks. 

Where remote gauging system 
is anticipated, “VWAREC” Trans- 
mitter may be mounted on the 
cover plate, eliminating cutting 


into tape piping or gaining access to the float for tape adjustment. 


Installation may be made on ‘'tanks in service.” 


Send for full information —ask for VAREC GAUGING EQUIPMENT 
Bulletin CP-3007. 


VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street 
Compton , California 


Cable address: VAREC COMPTON Calif. (U.S.A.) AllCodes 


ormation circle 182 i" 
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MANUFACTURERS’ NEW LITERATURE 





Color-difference Meter. New 6-page 
Bulletin 156 describes maker’s auto- 
matic color-difference meter which 
gives automatic readings and rapid 
determinations, with null-balance sys- 
tem.—-Gardner Laboratory, Inc., 4723 
Elm St., ) Bethesds 14, Md, 

e 493 on inquiry card 


Xenon Arc Lamp. New 4-page issue 
of “Engelhard Industries Newsletter” 
(No. 18) describes Xenon arc lamp, 
presensitized working plate, and pho- 
tochemical reactor for analysis of pho- 
tosensitization processes. Engelhard 
Industries, 113 Astor St., Newark 5, 


Circle 494 on nquiry card 


Binocular Microscopes. New 20-page 
Brochure PL 515 describes Kern 
Swiss-made prismatic binocular micro- 
scopes for science and industry; 2- 
page data sheet describes Super-Strob- 
oscope for analysis of machine mill- 
ing, ete.—Karl Heitz, Inc., 150 W. 
54th St., N. Y., N. Y. 

Circle 498 on inquiry card. 


Trichometer. New 2-page bulletin 
describes and illustrates maker’s trich- 
rometer, an instrument providing 
measurement and recording of color 
characteristics including hue or domi- 
nant wavelength.—Kaye Development 
Co., 79 Prospect St., Stamford, Conn. 

Circle 496 on inquiry card. 

Vacuum-coating Evaporator. New 

‘pegs Bulletin 2252 describes and 


illustrates maker’s high-vacuum coat- 

ing evaporator.—American Instru- 

ment Co., Inc., Silver Spring, Md. 
Circle 497 on inquiry card. 


Lens Polishing Machines. New 4- 
page brochure illustrates and describes 
maker’s four-spindle “Polishmaster” 
optical polishing machine.—R. Howard 
Strasbaugh, 10990 Santa Fe Ave., 
Lynwood, Calif. 

Circle 498 on inquiry card 

Collimator. New 4-page brochure 
describes and pictures maker’s colli- 
mators for checking flatness of ma- 
chine beds, for angular checks, ete.— 
Mitchell Scientific, 70 N. Columbus 
Ave., Mt. Vernon, N. Y. 

¢ e 499 on inquiry card. 


RADIOACTIVITY 


Radioactivity Instruments. New 12- 
page catalog describes and illustrates 
maker’s instruments for locating uran- 
ium and metals.—Precision Radiation 
Instruments, Inc., 2235 S. La Brea 
Ave., Los Angeles 16, Calif. 

Circle $00 on inquiry card 


Survey Meter. New 4-page bulletin 
describes and illustrates maker’s scin- 
tillation-counting survey meters for 
ultrasensitive detection of radioactive 
materials.—R. C. Scientific Instru- 
ment Co., Inc., 307 Culver Blvd., Playa 
Del Rey, Calif. 

Circle $01 on 





The 
"MASTER 
COMPAR” 


‘ 


No Arguments as to 
correctness of reading 
due to “feel”. 
Use it as Comparator, 
Master Micrometer, 
Go & No Go Gage. 
1" Range reading in 


1/10,000" 





To attain permanent accuracy 
et these close limits, highest 
precision workmenship and 
exclusive design of mechan- 
ism are of Major Importance 


and ONLY found in "MASTER COMPAR". 





NEW — 


Resetting ?o Zero in § seconds 


Quick adjustable tolerance hands. 


Heavy TUNGSTEN CARBIDE 
Anvils will actually measure Ovt- 
of-Roundness, Ovainess & Taper. 


Ask for IMlustrated 
Circular — Code GIOFF 


Sold thru Tool Supply Houses 
Ask for Demonstration 


A RIGHT HAND TOOL 

Release button for movable Anvil 
on RIGHT Hand side enables you 
te hold tool the conventional way. 











a 


re rmation circle 183 on inquiry card. 
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For more info 


Geiger Counter. New 2-page bro- 
chure presents features, applications, 
and specifications of maker’s “Model 
DG-700” geiger counter.—Atomic 
Center, 489 Fifth Ave., New York 17, 

fe & 


rcle $02 on inquiry card 


Rate Meter. New 2-page Bulletin 
3021 describes maker’s portable in- 
strument for measuring the intensity 
of X and gamma radiation, for spot 
checks of radiation sources, for moni- 
toring, and for rate measurements 
where radioisotopes are handled.— 
Victoreen Instrument Co., 5806 Hough 
Ave., Cleveland 3, Ohio. 

Circle $03 on inquiry card. 


Geiger Counter, Converter. New 4- 
page illustrated brochure describes 
maker’s portable, fully automatic, Gei- 
ger counter-scaler; 4-page bulletin 
presents description, features and 
technical characteristics of maker’s 
frequency shift converters.—Hoffman 
Laboratories Inc., 3761 S. Hill St., 
Los Angeles 7, California. 

Circle 504 on in 


COMPUTING 


Digital Computer. New 20-page Cat- 
alog EDC-3200 describes maker’s new 
electronic digital-computer data-proc- 
essing systems operated and controlled 
from a single console. Discusses ap- 
plication in missile problems relating 
to trajectory coordinates, control, sys- 
tem design, and error analysis.—Con- 
solidated Engng. Corp., 717 North 
Lake Ave., Pasadena 6, Calif. 

Circle 505 on inquiry card. 


quiry cara, 





MERCOID 
PRESSURE CONTROLS 


Weather Proof 
Drip Tight 
Semi-dust Tight 
Sleet Proof 
Splash Proof 
Moisture Resistant 
Rain Tight , 

Water Tight 


Equipped with 
Sealed Mercury 
Contacts 


External Adjustments 
Visible Calibrated Dial 


AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30 VAC. TO 300-2500 PSI. 


Mercoid weather resistant controls are also available 
for temperature and liquid level applications. 


Write for Bulletin 14P'W 
THE MERCOID CORPORATION 
200- on CAEATENTE STREET® NEW YORK 12, N.Y. Shahi sr, rb Ste 


CHICAGO 41 ILLINOIS. USA 


rmation circle 184 on inquiry card. 








Computer Components. New 4-page 
brochure describes maker’s mechani- 
cal and electrical components for sol- 
ving arithmetical problems by mechan- 
ical means. Also analog-digital con- 
verter for converting digital informa- 
tion to shaft position.—Librascope, 
Inc., 808 Western Ave., Glendale, Calif. 

Circle 506 on inquiry card. 


Analog-digital Converter. New two 
2-page Catalogs (M415A and 304 947) 
cover read-and-record heads for mag- 
netic-drum memory systems in digital 
computers and analog-digital conver- 
ter for data-handling systems and dig- 
ital computers.—Librascope, Inc., 1607 
Flower St., Glendale, Calif. 

Circle $07 on inquiry card. 


Angular-position Encoder. New 4- 
page Data Sheet 10.21-1 describes 
angular-position encoder combined 
with maker’s strip-chart potentiome- 
ter._—_Minneapolis-Honeywell Regula- 
tor Co., Industrial Div., Phila. 44, Pa. 

Circle $08 on inquiry card. 





Data-processing Machine. New 2- 
page bulletin describes maker’s deci- 
mal data-processing machine “CRC 
102-D” for solving a wide range of 
complex business, industrial, and en- 
gineering problems. Is operated on 
and printed out in decimal form. 
National Cash Register Co., 3348 W. 
El Segundo Blvd., Hawthorne, Calif. 

Circle $09 on inquiry card. 


Planimeter. New 2-page bulletin de- 
scribes maker’s new “Model 1100” 
planimeter for measuring large areas. 
Measures up to 32 inches in width, and 
unlimited length.—Los Angeles Sci- 
entific Instrument Co., 2451 Riverside 
Drive at Fletcher, L. A. 39, Calif. 

Circle §10 on inquiry card. 





Tabulating Card File. New 4-vage 
Booklet LBV636 describes and _ illus- 
trates maker’s “Aristocrat” tabulat- 
ing card file-——Remington Rand Inc., 
315 Fourth Ave., New York 10, N. Y. 


Circle 511 on inquiry card. 


TIMING, COUNTING 














meet all =~ 
of specifications 


rining. Counting. New 4-page Bul- | 
letin 158-5M 10-49 illustrate and de- MIL-P-7788 and AN-P-89 
scribe maker’s printing interval tim- | 

er, printing counter, and time-record- e , 

ing devices.—Simplex Time Recorder | Produced by the “Lackon” process, 


Co., Gardner, Mass. the photographic reproduction method which incorporates 


Circle §12 on inquir rd : ° 
” — the better features of all other panel and dial processing methods. 


Dial Timer. New 4-page Bulletin | The “Lackon” process combines simplicity, flexibility, adapt- 
N-80 describes maker's “Duo-Set” tim- ability, reproducibility, accuracy and economy. 
er for controlling on-off cycling of y. Fep Ys ) y 
two independently-adjusted load cir- Regardless of whether your interest is in general appearance, 
cuits in machine and process control. . J : ; nates 

-Automatic Temperature Control Co., | uniformity of lighting, legibility, wear or weather 
Inc., 5212 Pulaski Ave., Phila. 44, Pa. resistance, long life or economy — it will be 

Circle 513 on inquiry car : ’ 
. ions to your advantage to investigate the best. 

Ternary Counter. New 2-page bul- . — . ‘ 
letin presents description, specifica- May we furnish additional information 
tions and schematic diagram of mak- and make available our engineering 
er’s “Type M3923” plug-in ternary * ales : 9 
counter.—Walkirt, 145 West Hazel and lighting Capernes 
St., Inglewood, Calif. ; 

Circle $14 on inquiry card. Write Dept. I-1) 

Counting, Timing. New 20-page Cat- 
alog A606 describes maker’s high- UNITED STATES RADIUM CORPORATION 
speed electronic counters and scalers 
used for applications involving length, 535 Pearl St. New York 7, N. Y. 
time, frequency, and quantity meas- 
urements. Also precision chronograph 





formation circle 155 or nquiry card, 
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NEW LITERATURE 





and timing instruments, frequency 

measurement counters, etc.—Potter 

Instrument Co., Inc., Great Neck, N. Y. 
$15 on inquiry card 


“Inditron.” New 2-page News Re- 
lease (May ‘'54) describes maker’s 
“Type G1-10 Inditron” used to por- 
tray the digits 0—9, one at a time, 
controlled by an external circuit. 
National Union Electric Corp., Hat- 
boro, Pa. 


$16 on inquiry card 


Interval Timer. New 1-page bulle- 
tin describes maker’s interval timer 
“Tyre 12 MC” designed to provide a 
contact closure, adjustable in dura- 
tion, for automatic machinery requir- 
ing controlled time iatervals.—G. C. 
Wilson & Co., Huntington, W. Va. 

517 or juiry card 


SURFACE 


Surface Koughness. New 1-page 
Bulletin LT93 describes maker’s “Type 
GC” tracer for taking surface-rough- 
measurements across flat-bot- 
tomed grooves of any depth, or on in- 
ternal or external surface where the 
part can be mounted approximately 
horizontal.—-Micrometrical Mfg. Co., 
345 S. Main St., Ann Arbor, Michigan. 

Circle $18 or juiry card 


Surface Roughness. New 4-page 
bulletin presents description, and dia- 
grams of maker’s “Metrisite’” posi- 
tion-sensitive transducer that can be 


ness 


used with resistance-bridge measur- 
ing instruments.—Graydon Smith 
Products Corp., 150 Causeway St., 
Boston, Mass. 

Circle 519 


GAGING 


lonization-transducer Capacitance 
sage. New 2-page Instrument Data 
Sheet 103-1 presents principle, fea- 
tures, and specifications of new com- 
parator micrometer using recently re- 
vealed “‘T-42 Ionization Transducer,” 
and with sensitivity of 1 microinch. 
Decker Aviation Corp., 1361 Frank- 
ford Ave., Philadelphia, Pa. 
Circle $20 on inquiry card 


Optical Comparators. New 32-page 
illustrated Catalog 402-B presents de- 
scription and applications of maker’s 
optical comparators and attachments. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Circle $21 on inquiry card 


Self-centering Bore Gages. New 2- 
page bulletin describes and illustrates 
“Mahr” self-centering bore gages for 
determining simultaneously the max- 
imum and minimum measurement 
along axis. Can check cylinders and 
bores of all kinds.—Geo. Scherr Co., 
Inc., 200 Lafayette St., N. Y. 12, N. Y. 

rcle $22 or vy card 


Pocket Comparator. New 8&-page 
brochure describes ‘Pee-Gee” pocket 
comparator, a precision optical meas- 
uring instrument for determining 
small dimensions, diameters of small 
holes, sizes ef fine threads and wires, 
number of screw threads per inch, etc. 


National Tool Co., 11299 Madison 
Ave., Cleveland 2, Ohio. 


Circle $23 on inquiry card 


Beta-ray Gage. New 4-page issue 
of “Nucleonics Views” (Vol. 2, No. 4) 
describes maker’s “AccuRay” reflec- 
tion gage which is mounted without 
requiring extensive alterations, and 
compensates automatically for envi- 
ronmental changes.—Industrial Nu- 
cleonics Corp., 1205 Chesapeake Ave., 
Columbus, Ohio. 

Circle 524 nquiry card 


Micrometer. New 4-page booklet 
describes maker’s “Microfix” mechan- 
ical micrometer which reads to 0-0001 
inch.—Karl! A. Neise, 404 Fourth Ave., 
NM. V.: 36... 

£25 


TESTING 


Paper, Plastic Testing Instruments. 
New 24-page Bulietin 1400 describes 
procedures for testing paper stocks, 
textiles, leather, plastics and other 
sheet materials. Includes procedures 
for stiffness, smoothness, porosity, 
and softness.—W. & L. E. Gurley, 
Troy, N. Y 
¢ e $26 on inquiry ra 


Universal Testers, Dynamometers. 
New 6-page Bulletin 19-F describes 
maker’s universal tester, mechanical 
pressure gage, and dynamometer used 
for tensile or static-load testing. 
W.C. Dillon & Co., Inc., 14606 Keswick 
St., Van Nuys 3, Calif. 

§27 or juiry 
Hardness 
and 


New 2- 
chart 


Tester. 
calibration 


Rubber 
page circular 


ANKISON propucts cut MAINTENANCE COST. 


YOU MUST 


Condens 


and 


. if you want “INSTRUMENT-QUALITY’ 
Compressed Air 


HANKISON 
Condensifilter 


Sets years-ahead filtering standards. When 
your problem involves Clean, Dry, Air to 
obtain more efficient, dependable instru- 
ment operation, the Hankison Condensifilter 
offers you a practical low cost solution. 


Hankison Condensifilters give greater 
overall efficiency through these engi- 
neering extras - 
@ Twin Action Principle, that 
both filters ond dehydrates. 
@ 0” ring seal construction. 
@ Low maintenance cost. 
See why maintenance men are «pec- 
ifying Condensifilters. A qualified 
engineer is available to consult with 
you on all compressed air problems. 


951 BANKSVILLE 
e 186 


352 BILTMORE BLDG. 


F nore inf 
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ilter 


ENGRAVES 


PANELS 


with a 
GREEN 
ENGRAVER 


Mark your own symbols, ™=a, 


numbers, lettering, on your small 
parts, tools, identification and name ‘ 
plates .. easily, simply, quickly . . tracing 
from a master with the GREEN ENGRAVER. — : 
Widely used in electronic and plastic fields, in machine 
tool shops and wherever permanent marking is needed. 
The GREEN ENGRAVER engraves equally well on metals, 
plastic, wood, hard rubber ond glass. 
Routs Models Profiles Engraves — 
Etching attachment and other special equip- 
ment for industrial uses are available 
Fact-filled folder on request 
showing how economies 
in costs, labor and 
time are achieved 
with the GREEN 
ENGRAVER. 


RD. PGH. 


Sra 


16, PA. 
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” 


presents ‘‘Pandux’’ rubber-hardness 
tester and table of conversions for 
latex foam rubbers, sponge rubbers, 
and rubber-like plastic sponge.—Pa- 
cific Transducer Corp., 11836 W. Pico 
Blvd., L. A. 64, Calif. 

Circle $28 on inquiry card 


Cable Checker. New 4-page illus- 
trated Bulletin LP-3503 5C-4-54 and 
4-page insert list features and speci- 
fications of maker’s automatic cable 
checker.—Link Aviation Inc., Bing- 
hamton, N. 


Cc e 529 on inquiry ard 
Cable Inspector. New 4-page Bulle- 
tin C1-100 presents maker’s “Hi- 
Speed” cable inspector used to check 
insulation resistance of multiconductor 
cables.—Panascan Co., 7401 N. Ham- 
lin Ave., Skokie, I]. 
Circle 530 on inquiry card 


Flexibility Tester. New 3-page il- 
lustrated Bulletin 153 describes mak- 
er’s flexibility tester for organic fin- 
ishes.—Gardner Laboratory, Ince., 
Bethesda 14, Md. 

Circle £31 on inquiry card 


Hardness Tester. New 4-page Bulle- 
tin RH-12-54 describes maker’s porta- SPECIAL OPPORTUNITIES FOR 
ble hardness testers for production | 
testing of crankshafts, cylinder blocks, | ELECTRONIC ENGINEERS 
assemblies and similar pieces.—Riehle 
Testing Machines Div. of American oe Mahias iid ea gets tig 
Machine and Metals, Inc., E. Moline, you to join an “engineers” engineering depart- 
Ill. ment. Interesting, challenging, essential long- 
Circle 532 on inquiry card range projects in missiles, engineering research 


Convair in beautiful, sunshiny San Diego invites 


Rubber Testing. New 8-page issue and electronics development. Positions open in 
of “Neoprene Notebook 60” features these specialized fields: 
article on rubber industry tests and : 3 
what results mean to engineers and Microwave Antennae Dynamics Testing 
designers of rubber parts. Aiso arti- Microwave Components Telemetering | 
cles on industrial uses of rubber.— Electronic Packaging Servomechanisms 
Rubber Chemicals Div., E. I. du Pont Mathematical Physics Electron Tubes 
de Nemours & Co., Inc., Wilmington, | Electronic Components Radome Design 
Del. Electronic Systems Digital Computers 

Circle 688 on inauiry card Applied Mathematics Test Equipment 
; . aa A Transmitters & Receivers Miniature Circuits 
Compression Testers. New 2-page 


Bulletin LT-500 descr’ bes maker’s con- Generous travel allowances to those accepted. 
crete compression testing machine | For free brochure, write Mr. H. T. Brooks, 
“Model LT-500” laboratory equipment | Engineering Dept. |-|1. 

designed and built to operate in ac- 


cordance with A.S.T.M. specifications. 
Forney’s, Inc., 209 Elm St., New 
Castle, Pa. 


y 


Circle 534 on inquiry card IN BEAUTIFUL 


Holiday Detector. Three new 2-page 
bulletins picture and describe maker’s 
“Models DS-3 and H-2” all-purpose & A Re D a = a o 
pipeline detectors which provide con- | : o 
stant get gp voltage on any pipe Division of General Dynamics 
size under all operating conditions.— 
Tinker & Rasor, P. O. Box 281, San ae Senn errere 
Gabriel, Calif. SAN DIEGO 12, CALIFORNIA 

Circle $35 on inquiry card 


ANALYTICAL 


Analytical Instruments. New 12- 
page Catalog CEC-1302A_ describes 
maker’s analytical, isotope-ratio, dual- 
purpose and process-monitoring mass 
spectrometers. Also high-vacuum leak 
detectors for analyses in petroleum, 
petro-chemical, processing, and medi- 
cal fields—Consolidated Engineering 
Corp., 300 N. Sierra Madre Villa, Pas- 
adena 8, Calif. 

Circle $36 on inquiry card 








Infrared Analyzer. New 4-page Data 
Sheet 10-16-7b describes and _ iilus- 
trates selective infrared plant-stream 
analyzer.—Minneapolis-Honeywell 
Regulator Co., Industrial Div., Phila. 
44, Pa. 


ra 
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NOW YOU CAN ORDER 
PRECISION RECORDING CHARTS 


MORE EFFICIENTLY 


e Any of 8000 different roll and dial charts 


available from one source. 


Here's a practical service used by over 
2000 large and small instrument users. What- 
ever the makes of instruments in their pro- 
cesses, they receive all their chart needs 


from Technical. 


Your company. too, can experience the 
same economies in ordering. delivery. stock- 


ing and chart costs . 


Technical. 


. . by ordering from 
Chart precision and high quality 


result from Technical’s exclusive specializa- 
tion in chart making. 


Technical provides “Special” Charts for any 
new instrument or chart idea you have. Com- 
plete catalog of services and charts available 


.» write today. 


a eCh NI CAL CHARTS INCORPORATED 


188 VAN RENSSELAER ST. 
Nationally Represented by TECHNICAL SALES CORPORATION, 16599 Meyers Road 


\Y. 


iy 


hi h4 ie 


THE NEW 


PYRO 


Surface 
Pyrometer 


PYROMETER 
INSTRUMENT 
COMPANY 


Bergenfield 4, 
New Jersey 


Literature also avail- 
able FREE on PYRO 
Optical, Indicating, 
Radiation and Im- 
mersion Pyrometers. 


The NEW PYRO | 


Surface Pyrometer 


has been designed to | 
plant and | 
laboratory surface | 
and sub-surface tem- | 


meet all 


perature measure- 
ments. Has large 
selection of thermo- 
couples and extension 
arms — all inter- 
changeable without 
adjustment. Quick 
acting, accurate, 
light-weight and 
rugged. It features a 
large 4%” direct 
reading scale, auto- 
matic cold end junc- 
tion compensator and 
a shielded steel hous- 
ing—-all combined to 
offer the highest pre- 
cision, accuracy, de 
pendability and dura- 
bility. Available in 
five standard temper- 
ature ranges from 
0-300°F to 0-1200°F, 


Ask for Catalog No. 
168 for full details. 





re intormet 


edi 1852- 
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BUFFALO 10, N. Y. 


tecting element from well 


Eliminate the use of separate 
test wells 


Reduce the cost of 
Tes? Procedure 


Write for Bulletin 541 


Two holes are provided in each well 


e Primary hole 


theS detett 


TRINITY EQUIPMENT CORPORATION 


494 Westfield Ave., East Roselle Park, New Jersey 


For more information circle 160 on inquiry card. 








NEW LITERATURE 





H.S Sampler. New 4-page booklet 
describes maker’s sampler for meas- 
urement of low concentration of hy- 
drogen sulfide.—Research Appliance 
Co., Box 463 West View Rd., Pitts- 
burgh 9, » Pa. 

538 on ry card. 

pH Meter. New 6-page folder de- 
scribes and illustrates maker’s new 
analytical pocket pH meter with scales 
from 2 to 12 pH.—Analytical Meas- 
urements, Inc., 585 Main St., Cha- 
tham, N. J. 

Circle 539 on inquiry card 


pH Meter. New 2-page bulletin pre- 
sent. maker’s pocket pH meter and 
probe unit for simple continuous pH 
control.—Analytical Measurements, 
Inc., Chatham, N. J 
Circle 540 on inquiry card. 


Soil Analysis. Three new 2-page 
brochures illustrate maker’s soil hy- 
drometers, size determination appa- 
ratus, scales and balances, desiccators, 
wash bottles, aluminum beakers, etc. 
—Soiltest Inc., 4520 W. North Ave., 
Chicago 39, Il. 

C e 541 inquiry card 


Agricultural Chemical Analyses. 
New 4-page Bulletin 4 is price list 
for analyses, sampling and inspection 
of agricultural chemicals and. prod- 
ucts.—Research and Development 
Laboratories, 1138 E. North Ave., 
Baltimore 2, Md. 

Circle $42 on inquiry card. 


Analytical Balances. New illustrated 
8-page Bulletin FS-207 presents theo- 
ry and operation of maker’s “Gram- 
atic” and “Micro Gram-atic” single- 
pan balances.—Fisher Scientific, 717 
Forbes St., Pittsburgh 19, Pa. 

Circle 543 on inquiry card. 


Viscometers. New 4-page Bulletin 15 
describes and illustrates maker’s rou- 
tine, opaque, and semi-micro viscome- 
ters.—Cannon Instrument Co., Box 
812, State College, Pa. 

Circle 544 on inquiry card. 


LAB APPARATUS 


Interference Microscopes. New 8- 
page Bulletin 818 describes and illus- 
trates maker’s microscopes for sur- 
face measurements, visual or photo- 
graphic, applied to crystal studies, 
thermal-expansion measurements, bi- 
ological specimens, membranes.—Far- 
rand Optical Co., Inc., Bronx Blvd. & 
E. 238 St., N. Y. 70, Ns 2 

Circle $45 on inquiry card. 


Lab Aids. New 6-page brochure pre- 
sents maker’s “Sequex” labels which 
stick to flat surfaces; micro beakers 
for weighing small quantities of mate- 
rials for analysis; non-drying immer- 
sion oils for microscopy, ete.—Cargille 
Se ientific, Inc., 117 Liberty St., N. Y. 
6, N. 

e 546 on inquiry card 

Lab Supplies. Three new 6-page bul- 
letins describe maker’s silicone de- 
foamer for laboratory, and pilot plant, 
Labelon plastic tape, and Ohaus mi- 

crometer poise.—Palo = Supplies, 
81 Reade St., New York 7, N. Y. 


Circle 547 on inquiry sey 





Lab Equipment. New 4-page bro- | 
chure presents maker’s new leak de- | 


tector which detects a flow from at- 
mosphere into a vacuum of less than 


0.00001 std. ce/hr., and evaporating 
unit which provides a large working | 
and vacuum bell volume.— | 
Vacuum-Electroniec Engrg. Co., 86 | 
Denton Ave., New Hyde Park, L. I., 


surface 


N.Y 
e 548 on inquiry card 


Constant-temperature Ovens. New 
36-page Catalog 331A describes and 
illustrates maker’s ovens, cabinets, 
and incubators which 
walled, all steel, and electrically weld- 
ed.—Precision Scientific Co., 3737 W. 
Cortland St., Chicago 47, Ill. 

Circle 549 on inquiry card. 


Film Applicator. New 4-page Bulle- 
tin 155 describes and illustrates mak- 
er’s instrument for laying down wet 
films of any desired thickness for 
comparative analyses relating to col- 
or, opacity, weatherproofness, dura- 
bility ete.—Gardner Lab., Inc., Bethes- 
da 14, Md. 

550 on inquiry card. 


Lab Apparatus. New 20-page issue | 


of “Burrell Announcer” (No. 54-9-55) 
describes maker’s electrothermal heat- 
ing tapes for heating vessels and 
pipes; wedge interference filter, a 
vest pocket spectroscope for scientist 
interested in color phenomena; high- 
speed magnetic mercury cathode, etc. 

Burrell Corp., 2223 Fifth Ave., Pgh. 
19, Pa. 

le 551 on inauiry card. 


Lab Apparatus. New three 2-page 
bulletins describe maker’s castor ge- 


lometer for automatic determination | 
of gelation time of polyesters or phe- | 


nolics; colorimeter-spectrophotometer 
with 41 calibrations; and Alconox, an 
industrial detergent, degreaser, and 
wetting agent.—Burrell Corp., 2223 
Fifth Ave., Pgh. 19, Pa. 

Circle 552 on inquiry card. 


Water-bath Shaker. New 1-page 
bulletin describes maker’s new recip- 
rocating constant-temperature bath- 
shaker for continuous operation.— 
New Brunswick Scientific Co., 10 
Hiram St., New Brunswick, N. J. 

Circle 553 on 


nquiry card. 


Vial Filler. New 4-page illustrated | 


brochure lists features and advantages 
of maker’s electronically 


tional Instrument Co., 5005 Queens- 
bury Ave., Baltimore 15, Md. 
C e 554 on r Jiry ra 


Stirrer. New 2-page Bulletin 490 
VIII 54 presents features and dia- 
grams of maker’s 3-speed stirrer and 
accessories.—Eberbach Corp., Ann Ar- 
bor, Mich. 

rcle 555 on inquiry card. 


Ovens, Incubators. New 16-page cat- 
alog on maker’s gvavity and mechani- 
cal convection laboratory ovens and 
sterilizers——Modern Lab. Equipment 
Co., Inc., 1809-11 First Ave., N. Y. 
28, N. Y. 

Circle $56 on inquiry card. 


Controlled Stirrer. New 2-page bul- 
letin describes maker’s “3650” adjust- 
able-speed stirrer with series-wound 
ball-bearing gear-head motor.—Ace 
Glass, Inc., Vineland, N. J. 

Circle 557 on inquir 


are double- | 








Something 


new is always 
happening at 


AIRPAX. 


e@ Rated 25 to 
110 cycles 


e Phase 21° at 
60 cycles 


@ SPDT break- 
before-make 


FITS 


e Dwell time 170° 


e Life well over 
1000 hours 


e Very low 
residual noise 





=a 





eStill smaller 
and much lighter 
than ever before! 


e Rugged, reliable 
and shockproof! 


A175 
MIDGET 
60 cycle 

1) dd 4 


Life tests on 
our recording 
racks tell us 


PIN this unit has 
MINIATURE 
SOCKET 


exceptionally 

good life and 

reliability. 
Ppeocucrs 


Encimetns 
“ COMPANY 


MIDDLE RIVER, “— BALTIMORE 20, MD 


otsicmens 


rcle 161 on inquiry card. 





controlled | 
“Filamatic” aseptic vial filler—Na- | 


‘As a comprehensive source book on in- 
strument circuitry, this one will be hard 
to beat . . Radio & Television News 
(Sept. 1953 ) 


ELECTRONIC CIRCUITRY FOR 
INSTRUMENTS & EQUIPMENT 


By MILTON H. ARONSON 


Instruments Publishing Company 

845 Ridge Avenue 

Pittsburgh 12, Pennsylvania 

Enclosed is $...... for sssssereeee COPIED 
of Aronson’s ELECTRONIC CIRCUITRY 
BOOK at $4.00 each, postpaid. 

Name ... 

Address 

City ... 











Answers to 1.9. Quiz 

on page 1824 
13.—a 25.—c 
14.—c 26.—b 
15.—b 27.—b 
16.—c 28.—b 
17.—b 29.—c 
18.—c 30.—a 
19.—d 31.—b 
20.—a 32.—b 
2|.—a 33.—a 
22.—a 34.—d 
23.—a 35.—b 
24.—c 


l.—a 
2.—d 
3.—d 
4.—b 
5.—d 
6.—c 
7.—a 
8.—d 
9.—a 
10.—c 
ll.—c 


12.—d 





NOW ... IT'S NEW Tre only 
rectangular illuminated inspection 
lamp that frees both hands .. . en- 
ables use of both eyes... 


SPEEDS UP INSPECTION! 


tA 


1789 


For use in gear inspection . . . fine parts 
inspection, printing, engravings, fine as- 
sembly work, fine paintings, fine machine 
work, lathe work. 

Check These Exclusive Features 


¢ Large clear field—6'/2"" x 2'/2"' Plane 
convex 


Attachments without base for use in 
lathe work available. 


© Tilts to any angle 
Slides forward 


Relieves eye strain in close production 
inspection 


Lens focal length of —6 inches 
Heavy aluminum cost parts 
Precision ground polished lens 
2 fluorescent 12-watt lamps 


For complete Information and illustrated 
bulletin, write; 


ESCO PRODUCTS 


1428 WILLOW AVENUE, HOBOKEN, N. J. 
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Weighing 
Systems 


by 
Pneumatic 
Force Balance 





JOHN R. MONSE 





PROVIDE AUTOMATION FOR THE CONTINUOUS 
OR BATCH PROCESS. 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


LL COMPANY 


Pitman, N. J. 











AMTHOR Dead Weight 
Pressure Gauge TESTER 


Modern design and construction puts 
this rugged precision instrument in 6 
grade above the ordinary dead-weight 
testers 

Made in 14 ranges, to 10,000 Ibs, maxi- 
mum 

We guarantee 1/10 of 1 percent accu- 
racy in each range. 

The Type 452 is designed for simplicity 
and compactness. It incorporater the 
newest refinements and improverients. 
Adapters and tools are supplied, as well 
as either carrying case or protecting 
cover. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems 


Drop use a line today. 
Amthor 
Testing Instrument Co., Inc. 
49a Van Sinderen Ave., Brooklyn, N.Y. 
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mation circ 


nquiry card For 


JORDAN 


HEALTH 
AREA 
ted, ieee), | 


Measuring continuously 


and intermittently . . . 


GAMMA 
BETA 
NEUTRON 


Models RAMS-1 and RAMS-Z, are 
ADAPTABLE 
RELIABLE 
INEXPENSIVE 





WRITE FOR DATA FILE 30 
Jordan Electronic Mfg. Co., Inc. 


119 East Union Street * Pasadena |. California 





e 168 on inquiry card. 


more informat 


NEW LITERATURE 


Lab Apparatus. New 16-page issue 
of “Apparatus Digest’, describes and 
illustrates apparatus, instruments in- 
cluding needle valves, ultraviolet light; 
flexible wrap-around heating tapes; 
dial stop clocks; etc.—A. Daigger & 
Co., Kinzie at Wells, Chicago 10, Il. 

§$8 on inquiry card 


MICROWAVE 


X-band Universal Test Set. New 4- 
page brochure describes maker’s 
“Model W-109” test set which con- 
tains power monitor, spectrum analy- 
zer, wavemeter, and signal generator. 

Kearfott Co., Inc., Van Nuys, Calif. 

559 nquiry card 





Test Equipment. RF Instruments. 
New 2-page bulletin describes maker’s 
standing wave amplifier “Model 601” 
and “Klystron” power supply.—Cubic 
Corp., 2841 Canon St., San Diego 6, 
Calif. 

Circle $60 on inquiry rd 


Spectrum Analyzer. New 6-page 
brochure describes and illustrates 
maker’s “SA25” microwave spectrum 
analyzer for microwave radar and 
control equipment.—Vectron, Inc., 400 
Main St., Waltham 54, Mass. 

Cire 561 n inquiry ara 


Microwave Analyzer. Five new 2- 
page data sheets describes maker’s 
microwave tuning unit covering up- 
per half of “L” band and part of low- 
er “S” band on fundamentals.—Vec- 
tron, Inc., 400 Main St., Waltham 54, 
Mass. 


Circle 562 n nquiry ra 


POWER SUPPLIES 


Constant-voltage Transformers. 
New 20-page Bulletin CV-210 presents 
design, theory, and operation of mak- 
er’s constant-voltage transformers.— 
Sola Electric Co., 4633 West 16th St., 
Chicago 50, Il. 

Circle $63 on inquiry card. 


Line-voltage Regulator. New 8-page 
issue of “The Experimenter” (Vol. 22 
No. 2) features articles describing 
maker’s high-speed, automatic line- 
voltage regulator.—General Radio 
Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Circle 564 on inquiry card 


Voltage Regulator. New 4-page Bul- 
letin T-8400 describes and illustrates 
maker’s “RX400” all statie voltage 
regulator for 400-cycle machines. 
Inet Div. of Leach Corp., 4441 Santa 
Fe Ave., Los Angeles 58, Calif. 

Circle $65 on inquiry card 


Power Supply. New 2-page bulletin 
describes maker’s variable-frequency 
power supply for testing airborne 
electronic equipment and_ electrical 
systems; for powering vibration 
shakers; and for controlling process- 
ing equipment and synchronous mo- 
tors.—Vectron, Inc., 400 Main St., 
Waltham 54, Mass. 

Circle $66 on inaquyy card 


Voltage Regulators. New 12-page 
Booklet 3090 describes “Type JS 1/1 
and JSG 1/1” regulators for small and 
medium-size a-c. generators. Booklet 
3095 covers “Type JB 1/1” regulator 





for medium and medium-large a-c. 
generators.—Brown Boveri, 19 Rector 
Bt. Ne. Xs GN e 

Circle £67 on inquiry card 


Batteries. New 16-page issue of 
“Storage Battery Power” (Vol. 24, 
No. 5) features articles on highly de- 
veloped industrial trucking system 
based on electric battery power. 
Thomas A. Edison, Inc., 21 West St., 
N: ¥. 6, N. Y. 

Circle 568 nouir yrd 


ELECTRICAL ELECTRONIC : 
INSTRUMENTS . Sorry... 

Test Instruments. New 16-page A. W. HAYDON CO. 
Form 5401 presents maker’s test in- can’t help you. 
struments, including universal bridge, : ie : F 
power supplies, “Q” indicator, “Type Only instruction, prat tice, and patience can 
1020-B” megohmmeter, etce.-Freed Improve your score. 
Transformer Co., Inc., 1718 Weirfield ar ; 
St., Brooklyn (Ridgewood) 27, N. Y. But .. . if your problem is 


Circle $69 on ing PRECISION TIMING 


Complex Plane Analyzer. New 4- you may save time, trouble and money by 
page bulletin “Laboratory Report investigating what our timing engineers 
#11” describes complex plane ana- ; have done for others. Our A.C. and D.C. 
lyzer, its methods of use and the re- achievements may already include the solu- 
lationship to closed-loop systems and | tion of —. most complex problem. Why 
root locus.—Technology Instrument | not find out? 

Corp., 531 Main St., Acton, Mass. é 
§70 on inauiry card Fhe 


Oscillograph. New 16-page issue of . A W-IHAYDON 
“The Oscillographer” (Vol. 15, No. 1) Send for latest 2 , 
ape hg ge le COMPANY 
s é m d >. a3 48 S., TREET 
Inc., Instrument Div., 760 Bloomfield Fs nnd ing pa hae ol 
Ave., Clifton, N. J. Design and Manufacture of Electrical Timing Devices 
f 571 or nformation circle 166 on inquiry card. 


7 


Oscilloscopes. New 4-page bulletin 
describes and illustrates maker’s 
large-screen rectangular-tube oscillo- 
Sica Waid tet: taleanebiiee ‘avade- Servotherm* Pyrometers and 
tion tests, waveform analysis, etc.— je , P 
Electromec, Inc., 3200 N. San Fernan- Servofrax* Optics provide industry 
do Blvd., Burbank, Calif. : : 

Circle $72 on inquiry card with practical tools for remote 


Large-screen Oscilloscope. New 4- i 
page brochure presents aelieabdetes temperature measurement. 
and specifications of maker’s direct- 
view, large-screen, oscilloscope. 
Technomatic Instrument Co., 11368 ; SERVOBIRD 
W. Olympic Blvd., West Los Angeles WH « 
64, Calif. 
vid Through the use of Servotherm 
Synchroscope. New 4-page brochure Industrial Pyrometers and Servo- 
describes and illustrates maker’s anes 
“Model C-04” extended-range synchro- oy frax Infrared Optics it is possible 
scope with a positive pulse of 250 F to obtain indications of tem- 
volts (minimum) from an impedance ; 
of approximately 300 ohms.—TLG MODEL 13608-1 : é 
Electric Corp., 31 W. 27th St., N. Y. PYROMETER HEAD contacting the object in any 
LN. Y. way. Radiation pyrometry has 
574 on inquiry ard 


perature without physically 


“TRADEMARKS been completely developed using 
Oscilloscope. New 12-page Catalog / the rapid-responding thermistor 
form 1053 listing maker’s push-pull 
oscilloscope kit “Model 425-K and os- eas ‘ 
cilloscope voltage calibrator kit. 2- sensitivity coupled with system 
page data sheet describes flyback ae sa time constants ia the order of 
transformer, yoke tester, and multi- 
signal tracer.—Electronie Instrument : 
Co., Inc., 84 Withers St., Brooklyn to measure temperature differ- 
Lk, . xX. ences or map the temperature 
Circle 575 or juiry card 


bolometer. Extremely high 
milli-seconds makes it possible 


distribution of moving objects. 
Microoscillograph. New 4-page bul- The field of view can be made 
letin presents description, specifica- 


tions and photograph of maker’s CORPORATION OF AMERICA 


“Model 2” high-speed microoscillo- order to view objects at consider. 
graph.—Central Research Labora- New Hyde Park, New York able distances. For descriptive 


tories, Inc., Red Wing, Minn. } specifications write Dept. I-11. 
Circle 576 nquir aA 


mation circle 167 on inquiry card. 
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extremely small, if necessary, in 


a 





YOU NAME 
THE LIQUID 


... “the meter that changed 


chemical processing habits''! 


For over a quarter century Bowser Xacto meters have 
brought to the chemical industry an entirely new way 
to measure liquids accurately and dependably. 


Wherever accurate measurement is essential to assure 
uniformity of product and control costs . . 


. there you 





will usually find Bowser Xacto meters on the job. 


Today XACTO meters are handling these and 638 other liquids... . 


Amy! Acetate 
Anhydrous Ammonia 
Aqueous Ammonia 
Arsenic Acid 

Butyl Acetate 
Calcium Bisulphite 


Acetic Anhydride 
Alum Solution 
Ammonium Chloride 
Ammonium Nitrate 
Ammonium Phosphate 
Ammonium Sulphate 


lso-Propyl Acetate 
Lactic Acid 
Napthenic Acid 
Resin Alkyd 
Stearic Acid 
Tannic Acid 


Carbolic Acid 
Cellosolve Acetate 
Copper Nitrate 
Copper Sulphate 
Cresol 

Cresylic Acid 


MAY WE SEND COMPLETE DATA? 


BOWSER, INC., 


1367 Creighton Avenue, Fort Wayne 2, Ind. 





Offices @ Atlanta @ Chicago @ Cleveland @ Dallas @ Kanses 
: | Francisco @ Washington, D. C. @ Hamilton, Ont. — 





ore inform 


TENSIONS 


with the 
new 
Trigger 


SAXL & 
TENSION METER 


Ouickly—Correctly 
In Small Space 


METERS FOR WIRES 
YARNS, LASTEX, etc. 


TENSITRON, INC. 
HARVARD, MASSACHUSETTS 


Some territories still open for 
eee representatives 


For more ir nation circle 169 on inquiry care 


cle 168 on inqu ry card 





Model 2D-4 
ae 


PREIS excraving 


“A medium sized bes that 
does the work of a larger one" 


Unlimited 
ratios 
from 
| to | 
to 
infinity. 


Engraves 
30"' wide 
panels by 
any length. 


No engraving shop is complete with- 
out a *PANTO ENGRAVER. Several 
models available for 2 and 3 Dimen- 
sional Engraving. 

Write for NEW color folder. 


PA To *TRADE MARK 




















Reg. U.S. Pat. Off. 
H. P. PREIS Engraving Machine Co. 
661 U. S$. Highway 22 Hillside, N. J. 











For more information circle 170 on inquiry card. 
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NEW LITERATURE 


CR Tube Tester. New 2-page Bulle- 
tin CRT 754H describes and illustrates 
maker’s “‘Model 590” TV picture-tube 
tester which checks a TV picture tube 
for brilliance, emission, shorts, gas, 
grid control, leakage, condition of 
phosphor, ete.—Hickok Electrical In- 
strument Co., 10514 Dupont Ave., 
Cleveland 8, Ohio. 

' 577 r nquiry card 





Sound-level Meter. New 8-page is- 
sue of the “Experimenter” (Vol. 
XXIX, No. 4) describes “Massa Mod- 
el M-141B” standard microphone that 
can be used for measuring sound levels 
in engine test cells and near high- 
powered airplanes, and for measuring 
blast pressures of gunfire and other 
explosions.—General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Mass. 

e $78 on inauiry card 


Decade Amplifier. New 
letin describes maker’s d-c. decade 
amplifier “Model 103” for recorder or 
oscilloscope pre-amplification, strain 
gage applications, servo system design 
and oy Kay Lab., 1090 Morena 
Blvd., San Diego 10, Calif. 

579 or y 


2-page bul- 


Indicating Amplifier. New 2-page 
Bulletin 1A describes and illustrates 
maker’s d-c. indicating amplifier “Type 
2HLA-3” designed as a polarity-sens- 
ing microvoltmeter for direct meas- 
urement of low-level d-c. signals.— 
Doeleam Corp., 1400 Soldiers Field 
Rd., Boston, Mass. 


Circle $80 or ry card. 


Current Test Set. New 4-page illus- 
trated issue of “Electrical Measure- 
ments” (Vol. 21, No. 8) features arti- 
cle on universal alternating-current 
test sets.—Sensitive Research Instru- 
ment Corp., Mount Vernon, N. Y. 

rcle S81 on inquiry card 


Reference Standard Indicator. New 
4-page bulletin describes “Model C 
Poly-Ranger,” a long scale milliam- 
meter, ammeter, voltmeter.—Sensi- 
tive Research Instrument Corp.,; 
Mount Vernon, N. Y. 

§82 on inquiry 


Galvanometer Indicator. New 4-page 
brochure describes and illustrates 
maker’s switchboard indicator using 
frictionless galvanometer and taut- 
suspension galvanometer with a de- 
flection sensitivity as high as two 
inches per millivolt—Charles Engel- 
hard, Inc., 850 Passaic Ave., E. New- 
ark, N. J. 

le 583 on inauiry 


Relay Amplifier. New 8-page bul- 
letin describes maker’s relay ampli- 
fier that eliminates use of intermedi- 
ate relays which have high sensitivity 
and low capacity contacts.—Goldak 
Co., 1544 W. Glenoaks Blvd., Glen- 
dale 1, Calif. 

cle $84 on inquiry card. 


Digital VTVM. New 2-page illus- 
trated bulletin presents features and 
specifications of maker’s “Model 615” 
digital, vacuum-tube volt meter.—Hy- 
con Mfg. Co., 2961 East Colorado St., 
Pasadena 8, Calif. 

Circle $85 or 





Waystation Subset. New 2-page 
Circular 1810 pictures and describes 
maker’s new waystation subsets for 
waystation train dispatching tele- 
phones.—Automatie Electric Sales 
Corp., 1033 West Van Buren St., Chi- 
cago a Ill. 

Circle $86 on inquiry card. 


Phase Meter. New 2-page bulletin 
covers applications, operation prin- 
ciple, features and specifications of 
maker’s “Model 206A” phase meter.— 
Industrial Test Equipment Co., 55 
East 11 St., New York 3, N. Y. 

Circle $87 on inquiry card. 


Ultrasonic Generator. New 2-page 
Bulletins 1 and 2 present maker’s 
“Model 50” series liquid-load ultra- 
sonic generator; 4-page illustrated 
brochure covers products, services, fa- 
cilities and personnel.—MecKenna Lab- 
oratories, 2503 Main St., Santa Moni- 
ca, Calif. 

Circle 588 on inquiry card, 


Electronic Instruments. New 60- 
page catalog describes and illustrates 
distributor’s electronic instruments, 
including oscillographs, power sup- 
plies, television instruments, spectrum 
analyzer, and decade scalers.—M. 
Gerry & Co. Ine., 230 Bayard Rd., 
Upper Darby, Pa. 

Circle 589 on inquiry card. 


Frequency Meter. New 2-page bul- 
letin describes and illustrates maker’s 
“Frequency Meter TS-175 A/U” for 
determining or setting frequency of 
transmitters operating on CW and on 
MCW with noise, voice, tone, or other 
modulation.—Colortone Electronics, 
Inc., 238 William St., N. Y., N. Y. 

Circle $90 on inquiry card 


Panel Meter. New 2-page engineer- 
ing data sheet on maker’s ‘Mode 
150” sealed panel meter, a water- 
proof, high-precision miniature panel 
instrument for easy one hole mount- 
ing.—DeJur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 


N. 


591 on inquiry card 


Compass System. New &-page Cata- 
log MC-101 presents application, op- 
eration, installation, specifications and 
block diagram of maker’s “MC-101” 
compass system.—cCollins Radio Co., 
Cedar Rapids, Iowa. 

592 


ELECTRON TUBES 


Tube Characteristics Manual. New 
200-page tube characteristics manual 
contains data on 600 receiving tubes, 
110 premium types, 170 cathode-ray 
tubes, 85 diodes plus tube base dia- 
grams, color codes, dial lamps, and 
numbering eodes.—Tung-Sol Electric 
Inc., Newark 4, N. J. 

593 n nquiry las) 


Miniature Electron Tubes. New 12- 
page CBS-Hytron Guide lists all min- 
iature tubes, includes pertinent data 


ANALOG- DIGITAL 
CONVERTER 


> 


808 WESTERN AVE 


NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con- 
version component for data 
handling systems and digital 
computers. Multi-brush_pick- 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus- 
tom models may be ordered to 
your specifications. 


SPECIFICATIONS: 


Dia. 2 in. Wt. 8 oz. 

Length: 2-3/4 to 5”, according 
to model 

Torque: Under 0.2 oz. in. 
Meets applicable military 
specifications 


x 
tA. Write for catalog information. é 
4 


Computers and Controls ft 


IBRASCOPE 


A SUBSIOIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


* GLENDALE «+ CALIF. 


ry Te) 














SPECIFICATIONS: 


Frequency Range: 300 to 1000 Mc. 
Frequency accuracy + 0.5%, 
Output: 0.1 uv to 1.0 v across a 50-ohm ioad. 
Modulation: 0 to 30% trom an internal 1000-cycle 
oscillator. External modulation from 50 to 
20,000 cys. Residual hum modulation less 


than 0.5%. 


| UHF Standard Signal Generator 
with Low Hum Level 








(| movet s4-tv ) 


FEATURES: 

@DC operation of oscillator tube 
filament. 

eWide continuous frequency 
coverage. 

e@Frequency calibration accurate 
to + 0.5%. 

Output dial calibrated in micro- 
volts. 

@ Negligible stray field and leakage. 

@ Special design mutual inductance 
type attenuator. 

elow harmonic content. 

elow residual hum moduletion. 

USES: 

The versatility of this instrument 

makes it adaptabie to many appli- 

cations within its frequency range; 

for driving slotted lines and other 

impedance measuring devices; tor 

measuring the characteristics of 





Power Supply: 105 to 125 volts, 60 cycles, 120 watts. UHF filters, traps, antennas, match- 


ing networks and other devices. 


MEASUREMENTS 
CORPORATION 


BOONTON - NEW JERSEY 


for 329 types, 135 basing diagrams, 
numerous operating conditions and in- 
dicates larger prototypes.—CBS-Hy- 
tron, Danvers, Mass. 


Circle 594 on inquiry card Aabrialory Slandards 


Power Triodes. New technical data 
sheets describe maker’s low-mu, high- 





Leakage: Negligible. 








le 172 on inquiry card 
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ES BOURDON 


? 


TUBE: COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 


e 173 nquiry ca 





High Precision Optica Compo 
NENTS Any Size For 
Astronomical and Physical 
Research 
o 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
e 


Parallel 


Plane PLATES 
SCHLIEREN SYSTEMS 
7 
Wind Tunnel Optics 
ae 
Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
a 
Complete Optical and Mechanica! 
INSTRUMENTS 
€ 
Made to Specifications 
e 
High Vacuum Coating 
e 


John Unert! Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 





This tool quickly and easily re- 
moves magnetism from cutting 
tools such as cutters, drills, 
saws, ete., and thus keeps them 
free from chips and metal-sliv- 
ers that reduce production. 
Cuts cost of tool maintenance. 
Write for 64-Page Catalog No. 29 


describing many products for Industrial 
Maintenance, Safety and Production. 


eee. 
MARTINDALE 
a 


DEMAGNETIZER MODEL D-3 








1360 Hird Avenue, Cleveland 7, Ohie 











e 174 on 
Instruments & Automation 


For more info mat juiry caré 
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4 or more information circle 178 on inquiry card. 


Vol. 27 


NEW LITERATURE 


Chatham 
Pleasant 





perveance power triodes. 
Electronics Corp., 630 Mt. 
Ave., Livingston, N. J. 

r 595 or j 


Gas Phototube. New 3-page Booklet 
6405/1640 describes and _ illustrates 
maker’s gas phototube for use in in- 
dustrial applications critical as to mi- 
crophonics and sensitivity gradient.— 
Radio Corporation of America, Har- 
rison, N. d. 

596 


Traveling-wave Tube. New 2-page 
bulletin describes maker’s new medi- 
um-power traveling-wave amplifier 
tube.—Huggins Labs., Inc., 711 Ham- 
ilton Ave., Menlo Park, Calif. 

£97 f y urd 


RESISTORS, RHEOSTATS 


Resistors. New 6-page Leaflet C- 
1024 presents features of maker’s “CE 
100” hermetically-sealed resistors; 12- 
page Catalog 14-R pictures and de- 
scribes non-inductive fixed wire- 
wound resistors; 8-page Bulletin C- 
1030 covers specifications of encapsu- 
lated resistors.—Cinema Engineering 
Co., 1100 Chestnut St., Burbank, 
Calif. 

598 

New 2-page issue of 
“Ohmite News” (Aug.-Sept. °54) de- 
scribes and illustrates rheostats used 
for lamp dimming and rheostat tan- 
dem coupling kits consisting of a steel 
“U" frame, mica washer, coupling, 
Allen wrench and assembly instruc- 
tions.—-Ohmite Mfg. Co., 3603 Howard 
St., Skokie, Il. 

r 599 


Rheostats. 


Potentiometers. New 2-page issue 
“Centralab Engineering Preview” de- 
scribes maker’s “Snap-tite” pots de- 
signed to save assembly time and cost. 

Centralab, Div. of Globe-Union, 
Inec., Milwaukee, Wisconsin. 

600 r : 


Potentiometers. New &-page Cata- 
log 9 describes and illustrates preci- 
sion helical-type potentiometer; stand- 
ard series potentiometers; series “A” 
Multipot.—Ford Engineering Co., 129 
Fast A St., Upland, Calif. 

601 


Trimming Potentiometer. Two new 
2-page sheets describes ‘Model 100” 
linear trimming potentiometer for 
miniaturized equipment; and “Series 
H Multipot” hermeticallv-sealed po- 
tentiometers.—Ford Engineering Co., 
129 East A St., Upland, Calif. 

602 j 

Potentiometers. New 2-page illus- 
trated bulletin presents description 
and specification of maker’s single- 
turn “Model 100 Series” potentiome- 
ters.—Spectrol Corp., 1704 S. Del 
Mar, San Gabriel, Calif. 

( e 603 nquiry 


Wire-wound Potentiometers. New 
4-page leaflet describes maker’s pre- 
cision linear wire-wound potentiome- 
ters, including miniature and low- 
torque units.—Vectron, Inc. 400 Main 
St., Waltham 54, Mass. 

604 on inquiry 


Circle 





Precision Potentiometers. New 2- 
page brochure describes and pictures 
maker’s “#500 Acepot,” a subminia- 
ture wire-wound precision potentiom- 
eter.—Ace Electronics Assoc., 125-129 
Rogers Ave., Somerville 4, Mass. 

Circle 605 on inquiry card 


Potentiometer. New 1l-page Bulletin 
353 describes maker’s “Type 2094” 
high-resolution rotational potentiome- 
ter.—Markite Corp., 155 Waverly 
Place, N. Y. 14, N. Y. 

606 or 


Microfriction Potentiometer. New 4- 
page brochure describes maker’s new 
“Telepot” microfriction potentiometer 
with low torque and high precision. 
F. H. Paul & Stein Bros., Inc., 100 
Gold St., N. Y. 38, N. Y. 

607 j 


SWITCHES, RELAYS 


Precision Relays. New 44-page cata- 
log describes and illustrates midget 
relays; circuit controls which give any 
possible contact system desired, up to 
maximum of 4PDT; radio and high- 
frequency relays; aircraft relays; air- 
craft contactors; and special-purpose 
relays.—Leach Relay Co., 5915 Ava- 
lon Blvd., Los Angeles 3, Calif. 

608 r ard 


Time-delay Relays. New 2-page Bul- 
letin SR-6 describes maker’s “Model 
NEH” time-delay relay with double- 
throw auxiliary switch for push-but- 
ton operation, or instant or delayed 
contacts after deenergization.—AGA 
Div., Elastic Stop Nut Corp. of 
America, 1027 Newark Ave., Eliza- 
beth, N. J. 

609 


Industrial Relays. New 10-page Cir- 
culars 1801-1805 cover descriptions, 
drawings, wiring diagrams and spe- 
cifications of maker’s plug-mounted, 
industrial relays.—Automatic Elec- 
tric Sales Corp., 1033 West Van Buren 
St., Chicago 7, Il. 

Cir 610 


Relay Panel. New 2-page Bulletin 
546 covers application description, op- 
eration, and dimensions of maker’s 
“108S10C” relay panel for gas valve. 

Automatic Switch Co., 391 Lake- 
side Ave., Orange, N. J. 

611 


Solenoid Contactors. New 8-page 
Bulletin SC-9 describes a wide range 
of enclosed solenoid contactors with 
power ranges to 259 amperes. Includes 
complete technical data.—Guardian 
Electric Mfg. Co., 1621 W. Walnut St., 
Chicago 12, Il. 

Circle 612 or } ard 


Toggle Switches. New 2-page Data 
Sheet P93 describes and _ illustrates 
maker’s 3-position toggle switches 
“Series 11AT” for aixeraft, mobile, 
marine, electronic and appliance ap- 
plications.—Micro Switch Div., Min- 
neapolis-Honeywell Reg. Co., Free- 
port, Il. 

Circle 6913 on inquiry card 


Push Buttons. New 6-page Bulletin 
GEA-6061 pictures and describes 
maker’s motor starters and push but- 
tons.—General Electric, Schenectady 
S,- Me ¥. 

Circle 614 on inquir 


CIRCUIT 
FASE SELECTION 


or INTERCONNECTION! 


DIFFERENT 
APPLICATIONS! 


Kellogg Crossbar Switch provides the 
fast, low-cost means of interconnecting 
or selecting many different circuits com 
mon to large-scale switching required 
by automatic control systems or com- 
puters. Its many applications include, 
for example, connecting any 3 of 60 cir- 
cuits to any of 75—or choosing 1 circuit 


WELCCC.,,., 


Kewoce 
Crossbar Switch 


for Automatic Control 
Systems and Computers 


from as many as 936. It provides circuit 
connections in 50 milliseconds by ener- 
gizing two specific coils. For optimum 
fidelity of signal and prevention of cor- 
rosion, palladium contact points are 
used. Mounted for drawerlike removal 
from its rack. Get the complete facts— 
Write Kellogg’s Industrial Sales Dept. 
61 today. 


*~vevoime KELLOGG SWITCHBOARD AND SUPPLY COMPANY 


A Division of International Telephone and Telegraph Corporation 


SALES OFFICES: 79 West Monroe Street, Chicago 3, Hlinois 





HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 47 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 
& Mig. Co., Inc. 


90-35 Ven Wyck Expressway 
Jemaice 35, N. Y. 
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reduce 
noise 
error 


ACTUAL SIZE! 


Mininoise Cable, made only 

t, is ideal for 

/ low Signal levels ang high 
impedance te myhations. In 
every applicable case, Min 


by rodo 


MICRODOT 


6 FREMON TREET 


5O PASADENA «+ CALIF 


oll i 
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TEMPERATURE 
RECORDING... 


Newly designed, Model’’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
i chart; various standard ranges 


f from minus 40°F.to plus 550°F. 
| @ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 


tric or mechanical chart drive. 

@ With capillary tubing for 
remote reading. Priced from 
$49.50. 
} Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 















2 
PRESSURE 
GAGES... 










are the result of good design, 
of 


and meticulous care in manu- 





careful selection materials 





facturing. 





In the Acragage you get these 
three vital factors plus the fa- 
mous solid front with full area 
blow out disc. 








Catalog M-50 tells much about 
these better Acragages. 





Send for your copy today. 





The ACRAGAGE 














2 
a orpora tion 






WAMPUS LANE e MILFORD, CONN. 
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TEMPERATUR 
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THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK * CHICAGO © SARNIA, ONTARIO 


Model “1000” 


















































«é 





TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 








—~ 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 














me ALSO... 
HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE «© VACUUM ¢ DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. . 


470 GETTY AVE., 


PATERSON, N. J. 


e 181 on inquiry card 
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NEW LITERATURE 





Toggle Switches. New 4-page issue 
(Vol. 9, No. 1) of “Uses Unlimited” 
presents high-temperature switches. 
New 4-page issue (Vol. 1 No. 14) of 
“Micro Tips” presents two snap-action 
switches adding safety to tumbling 
machines. Data sheet P93 describes 
3-position toggle switches for use in 


aircraft, mobile, marine etc.—Micro 
Switch Div., Minneapolis-Honeywell, 


Freeport, Ill. 
Circle 615 on inquiry card 


Electrical Switches. New 4-page il- 
lustrated brochure describes maker’s 
flow-actuated electrical switches.— 
Power Engineering & Equipment Co., 
Inc., 2093 Torrance Blvd., Torrance, 
Calif. 

616 


ELECTRONIC 
COMPONENTS 


Plug-in Circuits. New 32-page illus- 
trated Bulletin 81554 presents circuits 
and specifications for 29 plug-in units, 
including amplifiers, multivibrators, 
ete.—EECO Production Co., 827 
Vermont Ave., Los Angeles 5, Calif. 

617 on inquiry card 


Kit. New 
describes maker’s S31 
kit for laboratory’s 
gaged in electronic development or 
basic research. Includes electrically 
conductive coatings and accessories. 
Micro-Circuits Co., New Buffalo, M: +. 
618 ry card 


Graphic Circuit 
bulletin 


laboratory 


2-page 
basic 
en- 


Delay Lines. New 12-page Catalog 
54 includes descriptions, technical 
data and illustrations of maker’s 
lumped-constant, distributed-constant 
and ultrasonic delay lines.—Richard 
D. Brew & Co., Inc., Airport Rd., Con- 
cord, N. H. 

619 


Core Ballasts. New 4-page Bulletin 
GEA-6040 presents information and 
ratings for maker’s clamped-core bal- 
lasts for fluorescent fixtures.—General 
Electric, Schenectady 5, N. Y. 


e 620 or qu 
Connectors. New 8-page issue of 
“Engineering News” (Vol. 7 No. 5) 
features articles on development of 


hermetically-sealed connectors.— 
American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Il. 

e 621 on inquiry card 


Miniature Connectors. New 4-page 
Brochure SR-KM1 describes maker’s 
“K” miniature connectors, including 
hermetic seal for computer field.— 
Cannon Electric Co., 3209 Humboldt 
St., Los Angeles 31, Calif. 

» 622 on inquiry card 


Cir 


Connectors. Mew 2-page illustrated 
bulletin ineludes electrical and me- 
chanical specifications of maker’s “Se- 
ries 20T” rectangular miniature con- 
nector with turret terminals.—DeJur- 
Amsco Corp., 45-10 Northern Blvd., 
i, ee BIS As 

Circle 623 on ir 


Transformers. New 28-page Catalog 
TR-54 describes and illustrates high- 
fidelity output transformers, toroidal 
coils for wave filters, and “Geoform- 





ers” for geophysical prospecting 

equipment.—Triad Transformer Corp., 

4055 Redwood Ave., Venice, Calif. 
Circle 624 or ry card 


‘ 


; We 

Transformers. New postcard pic- 
tures maker’s electrical test instru- FOR 
ments and transformers. Gives models, 
capacities, features, and catalogs FAST GAS ANALYSIS 
available.—Freed Transformer Co., rene neree : e 
Inc., 1718 Weirfield St., Brooklyn 27, ’ 
Me. Xs 

Circle 625 on inquiry 


Bobbin Cores. New 4-page Bulletin 
BC-102 explains how maker’s ultra- 
thin tape cores with rectangular hy- 
steresis loops under pulse conditions 
are used in industry.—Magnetics, Inc., 
Butler, Pa. 


Circle 626 on inquiry card. ® 
Motor Capacitors. New 2-page Bul- 
letin 158 describes maker’s general- 
purpose booted-terminal motor ca- 


pacitors “Type MKV”.—Cornell-Dubi- 


af ease Corp., South Plainfield, Indicates, Records, Controls 


Circle 627 on inquiry card. 7 
Pilot Lights. New 8-page Brochure e Combustion Gases @ Chemical Process ADVANTAGES! 


Form L-155 describes pilot light lamps : . . 
with respect to various sizes, bulb Gases @ Petroleum & Refining Gases ¢ High Accuracy 
shapes, bases and voltages.—Dialight | Inert Atmospheres ¢ Gas & Gas/Air Mix- Continuous Measurement 
Corp., 60 Stewart Ave., Brooklyn 37, tures @ Heat-treating Atmospheres ¢ Gas ... Short Lag 
N.Y. ioe las ; Specific Gravi Simple Principle 
e on inquiry card. pecific Gravity ; 
oF : Rugged Construction 
Miniature Lamps. New 8-page cata- 
log lists maker’s globe, pear, and tubu- 
lar-shape “Sol-Rex” miniature incan- Write today for FREE Technical Bulletin 


descent lamps.—Herzog Miniature . 
Lamp Works, 12-23 Jackson Ave., A PERMUTIT*’ PRODUCT The Permutit Company, Dept. I-11 
Long Island City, N. Y. 330 West 42nd Street, New York 36, N. Y. 


Circle 629 on inquiry card. , nore inforrr . rcle 182 on inquiry card 

















| 


. 


Pilot-light Assemblies. New 18-page —_ a a oe oe ' 


aE 
Catalog 9P CAT illustrates and de- 
scribes maker’s line of dial and jewel F 4 L L DESIGN & 
pilot-light assemblies.—Drake Mfg. | g LETTERING 
Co., 1713 West Hubbard St., Chicago 


2 een) NMMANOMETERS 1 wm COLO 


Control Knobs. New 10-page cata- Every Size -for Every Service | _epapeencagiaaaalamlaal 
log describes and illustrates maker’s | Thi a3, 


line of plastic knobs and control han- i 
dles.—Rogan Brothers, 8025-33 North U Type Manometers 


Monticello Ave., Skokie, III. @ Single Cleanout 
ppaveeogs aetna | @ Single Gland-Packed 
MAGNETICS | @ Double Cleanout 
Magnetic Materials. New 12-page ®@ Double Gland-Packed 
issue of “Applied Magnetics” (Vol. 2, | e 
No. 5) features articles on maker’s High Pressure 


“Hyflux Alnico V”’ permanent mag- | 
nets and on magnetic testing.—Indi- | Well-Type Manometers 


ana Steel Products Co., Valparaiso 
Indiana. ; , , ® Low Well 
Circle 632 on inquiry card. ® Raised Well 
| @ Barometric Reading 


Bench 
unit 
applies 
ink, paint 
or enamel 
colors to 
depressed 
or sunken 
surfaces— 
Ask for 
the 


ACROPRINTER (‘f° 55 
; STAMP 
NAME-PLATES 


of steel, other met- 
als or plastic with 
this fast operating 


Magnets. New 4-page_ illustrated 
brochure presents description of mak- 


er’s plant facilities and permanent Multi-Tube Manometers 
magnets.—General Magnetic Corp., | . 
10003 Erwin Ave., Detroit 34, Mich. @ Multi-Weli 


Cnn ae ae pe See © Common-Well 
TUBING © Special-Purpose ACROMARKER 
Tubing Support. New 12-page Bul- FREE LITERATURE gives sizes, constructior NAME PLATE STAMPING MACHINE. 


letin 254 describes and illustrates and prices. Write today! And ask for in- 
maker’s expanded-metal system for formative 12-page Manual on Manometers. : 
permanent and continuous support or KING ENGINEERING PRODUCTS include King- R @) ' A R 


instrument tubing. Includes installa- Goges — Pressure Transmitters — Sight Feed Bub- 


tion details.—Instrof, Inc., 4923 Pent- | pte Overflow Check Volves— Air Flow o, 


ridge St., Phila., Pa. j aga Snubbers — Moisture Indicators ompany 
Plait iis uinenkina aagel rit, 1 3-11 MORRELL ST. = 
eee ae TAT KING ENGINEERING CORP. ELIZABETH 4, NEW JERSEY 


Tube Cutter. New 1-page bulletin Box 70 * ~~ Ann Arbor, Mich "The Original Marking Specialists’’ 
describes and illustrates ‘No. 216A” EPRESENTATIVES IN PRINCIPAL TIES =a a eee ee ee ee oe 
nore information rcle 183 on inau card. For r re information circle 184 on inguiry card 
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EARCHLITE 
ECTION 


CLASSIFIED ADVERTISING 


EMPLOYMENT & BUSINESS OPPORTUNITIES 


The edvertising 


rate is $12.00 per inch for all! 


advertising (An advertising inch is measured 
inch vertically by 2'4% inches wide.) 


Send 


AUTOMATION, 845 Ridge Ave., 


INSTRUMENTS & 
Pittsburgh 


advertisements to 


12, Pa. 





CINEMA’S 
TAPE AND FILM 


OqMUSSET 


CLEAN ERASURE OF MAGNETIC TAPE & FILM 


5 DEGAUSSER 


Noise & program erasure. Use the best 
Cinema’s Bulk-Tank Type Degausser 9205 
Economically priced. Buy yours today 


CINEMA ENGINEERING co 
WESTNUT STREET «¢ BURBANK ALIF 


» 185 








POCKET PYROMETER 


. 
SHOCK 
RESIST. 
ANT 

. 
VER. 
SATILE 

° 
ACCU- 
RATE 

. 
SENSI- 
TIVE 


CYBERTRONIC CORP. OF AMERICA 
3rd & Morton Aves. os 


Chester, Pa. 








e 186 oF quiry card 


FLOW INDICATORS 


All sizes up to 6 


ios tse) ma OF Lael e 


ERNST 
Water Column & Gage Co. 


LIVINGSTON, NJ 


rcle 187 








0-2 TACHOGRAPH 


Draws Graphic Speed Charts 
RPM, FPM—FLUCTUATIONS 
30-48000—Accuracy 0.5% 
Write for Cireulars 


©. ZERNICKOW CO. 


Perk Row, New York 38, N. Y. 





Write for complete tiie 


CYBERTRONICCORP.OFAMERICA | 


DEPARTMENT 
3RD & MORTON AVES., 


A Few Territories Still Open For Mfg's pier 


f 


ob 4:13 a9 Vs 


TEMPERATURE CONTROLLER 


VERSATILE 
STABLE 
SAFE? 


Indicates Limits Controls! 
Thermocouple break protection! 


Unique Electronic Circuit . . steble 
under all conditions, including wide 
voltage variations . . It’s FAIL-SAFE! 


@ Price . $105 


INDUSTRIAL CENTER 
CHESTER, PENNA. 


iI, 


stior e 189 on inquiry 








VISCOMETERS 


I. 
II. 
III. 
BV. 
7. 


sizes and many special! sizes in 


Cannon-Fenske Type 
Ubbelohde Type 
Opaque Type 
Cannon-Ubbelohde Type 
Semi-Micro Type 

(1.0 mi charge required) 
All calibrations double checked 


Our I7th year of service 
Write for bulletin 15 


CANNON INSTRUMENT COMPANY 


Box 812 STATE COLLEGE, PA. 








re informatior e 190 on inquiry card 








TIME DELAY 


Haydon relay ti5v 60 cy adjustable in 5 sec. bry 73 
to 40 seconds max. 3'9x3'gx2'2 50 


4PDT RELAY 


Midget 12 vde 70) $1.65 4250) 24vde $2.75 
1.95 


SPDT Clare K 2501) 24vde 
SPDT 6 vde 35() cer. insul. Dureo 181 
115 vac 60 cy SPDT P. & B. ZMRSA 
ERIE 2557 silver trimmer 3-12 NPO 
Transistor or 5 pin submini socket 

All material is from excess inventories & 
ani guaranteed. Write for Bulletin 


EMPIRE ELECTRONICS CO. 


409d Ave. L, Brooklyn 30, N. Y. CL 2-4000 











is new 








191 on inquiry 


— a. AURICON 


Professional 16mm Motion Picture Cameras 


and Sound-On-Film Recording Equipment. | 


Write for Free illustrated Folder. | 


BERNDT-BACH, Inc. | 


6962 Romaine St. Hollywood 38 Calif. 


» 192 oF 








GAGE GLASSES AND 


High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR GAGES & VALVES 





LIVINGSTON, N. J. 





ERNST = COLUMN & GAGE CO. 
Send for Ca 


which 
ends on steel 
copper, brass, and aluminum 
-Parker Appliance Co., 17325 
Ave., Cleveland 12, Ohio. 

¢ 635 on inquiry card 


produces clean, 
and stainless- 


tube cutter 
square 
steel, 

tubing. 
Euclid 


Wire, Tubing. New 44-page Catalog 
54 covers maker’s wires, cables, plas- 
tic tubing, coated tubing, sleeving, 
and identification markers.—William 
Brand & Co., Inc., Willimantic, Conn. 

636 ard 


MATERIALS 


Phosphor-bronze Strip. New 4-page 
Bulletin 4 describes maker’s “Penn- 
rold” phosphor-bronze strip, close-tol- 
erance strip in Grades A and C.—Penn 
ong Products, Inc., 501 Crescent 

Ave., Re any, Pa. 

637 


Gravoflex Plastic. New 2-page bulle- 
tin describes maker’s “Gravoflex”’, flex- 
ible, laminated, shatter-proof, stain- 
resistant plastic—Hermes Plastics, 
Inc., 13-19 University Place, N. Y. 3, 
N. Y. 

638 

Titanium Foil. New technical data 
Sulletin 100 describes maker’s com- 
mercially pure titanium foil. Includes 
tolerance chart, mechanical and elec- 
trical properties—American Silver 
Co., Inc., 36-07 Prince St., Flushing, 
N. Y. 

639 


New 20-page illustrated 
-243 covers manufacture, 
of tungsten. 
Products Ine., 1740 
19, N. Y 


Tungsten. 
srochure NP 
properties, and 
Sylvania Electric 
Broadway, New York 

640 oF 


uses 


New 8-page bul- 
“Spinnerettes”’ 


Synthetic Fibres. 
letin describes maker’s 





v4 
REX RHEOSTAT CO. 


BALDWIN LI, N.Y. 


New 60-page 1954 catalog on 


Paint Testing Instruments 


is now available 


A copy will be sent on reqyest. 


GARDNER LABORATORY, INC. 
Bethesda 14, Md. 


circle 195 on 





MANUFACTURER’S AGENT 
Calling on Chicago Area, North- 
ern Indiana, & Wisconsin Indus- 
trial Accounts seeks Instrumen- 
tation and Control Lines. Box 
280, Instruments Publishing 
Company, 845 Ridge Avenue, 
Pittsburgh 12, Penna. 














For 


more 


Page 1862 


nformation rcle 188 on inquiry ard 


Instruments & Automation 


For 


Vol. 27 


e 193 on in 


nformation re 








for synthetic fibers.-Baker & Co., 
Inc., 113 Astor St., Newark 5, N. J. 
Circle 641 on inquiry ard 





Stainless Steel. New 4-page Bro- 
chure TDC-162 describes the welding 
of stainless tubular products; outlines 
the welding characteristics of stain- 
less steels; describes various welding 
methods—metallic-arc, oxyacetylene, 
atomic-hydrogen, inert gas are and 
flash-butt welding.—Babcock & Wil- 
cox Co., Beaver Falls, Pa. 

Circle 642 nquir 











ard 


Laminated Plastics. New 1-page 
government specification chart for 
thermosetting laminated plastics de- 
scribes composition of 24 grades of 
tubing, rods, and sheet stock covered. 

Synthane Corp., Oaks, Pa. 

Circle 643 on ry card 








Plexiglas Sheets. New 4-page Bulle- 
tin is price list for maker’s plexiglas 
sheets including colored sheets.—Kauf- 
man Glass Co., 1209-21 French St., 
Wilmington, Del. 

( 644 









Cast Stainless Alloys. New set of 13 
data sheets cover properties of all 
popular grades of alloys for corrosion- 
resistant stainless-steel castings.—Al- 
loy Casting Institute, 32 Third Ave., 
Mineola, N. Y. 

Circle 645 on inquiry ca 








Industrial Coated Fabrics. New 8- 
page catalog describes maker’s line of 
coated fabrics for industrial applica- 
tions. Haartz-Mason, Inc., Mechanical 
Products Div., Watertown 72, Mass. 

Circle 646 on inquiry card 








Polyester Film. New 16-page Tech- 
nical Report TR-1 covers physical, 
electrical, and chemical properties of 
“Mylar” polyester film. E. I. Du Pont 
de Nemours & Co., Inc., Film Dept., 
Wilmington, Del. 

rcie 647 nquiry card 







Tool Steel Chart. New 4-page com- 
parison chart shows general classifi- 
cation, SAE No., AISI No., and JiC 
No., for 15 different types of tool and 
die steels. Also brand names used by 
12 leading mills——-Uddeholm Co. of 
America, Inc., 155 East 44 St., New 
York 17, N. Y. 

( 648 nq 









PRECISION PARTS 

Gear Box. New 8-page illustrated 
Bulletin LP-3502 5M-4-54 presents ap- 
plications, features, dimensions and 
specifications of maker’s “Model 012” 
precision gear box.—Link Aviation 
Inc., Binghamton, N. Y. 
rcle 649 nau 






ard 





Nameplates. New 6-page data file 
covers description, available material, 
sizes, shapes and colors, and applica- 
tions of ‘“Metal-Cal” nameplates and 
labels. Inciudes samples.—C & H Sup- 
ply Co., 415 E. Beach Ave., Inglewood 
3, Calif. 











» 650 on inquiry card 






Clamps. New 60-page Engineering 
Manual 201G presents design data on 
maker’s wire harness clamps, bonding 
clamps, brackets, multiple support 
clamps, shims, tube clamps, etc.— 
Thomas Associates, 4607 Alger St., 
Los Angeles 39, Calif. 

Circle 651 on inquiry card 

















a Practical, Low-Cost Method for 
ELECTRICAL TRAINING 
















iY 
LLECTEL? HIT 











@ Everyone from management to pro- 
duction line can now receive a thorough 
grounding in the principles of electricity. 
With the Crow Electri-Kit you /earn by 
doing. No mathematical background needed. 
The Electri-Kit contains 115 parts for 
building a related series of operating as- 
semblies. You can perform 230 experi- 
ments in all, each designed to illustrate a 
definite electrical principle. A work-manual 
explains every step in plain English. 


FOR INDUSTRIAL TRAINING 
PROGRAMS or HOME STUDY 
Taking their cue from its outstanding suc- 
cess in schools, many plants have found 
the Electri-Kit ideal for training their per- 
sonnel in this important subject. Quantity 
discounts available. Write for new bulletin. 


é4 ok. 
Bed 


DIV. OF UNIVERSAL SCIENTIFIC CO., INC. 
For 


more information 








MECHANICAL 
INSTRUMENT 
DESIGNER 


(Senior) 


Well established instrument 
manufacturer located in Metro- 
politan New Jersey requires the 
services of a Senior Mechanical 
Instrument Designer to design 
new types of mechanical record- 
er and air operated recorder con- 
troller instruments for the Proc- 
ess Control field. 


Applicants should have a de- 
gree in Engineering, a minimum 
design experience of five (5) 
years in a responsible capacity 
and a proven and demonstrable 
attainment in having success- 
fully served the Batch Process 
Control market, Submit resume, 
list of accomplishments, availa- 
bility and salary expected to: 
Box 279, Instruments Publish- 
ing Company, 845 Ridge Ave- 
nue, Pittsburgh 12, Penna. 











model 41-B 


Experiments and Assemblies Cover 
Permanent Magnetism e Electro-Magnetism 
Circuitry, Switches and Fuses ¢ Transformers 
Bells, Buzzers, Relays, and Thermostats 
DC and AC Electric Motors and Controls 


igre: tee 


Pron 
bid 








PRICE—complete with manual, 
transformer and oak case—only $47.50 


. BOX 336W, VINCENNES, INDIANA 
e 196 oF nquiry ’ 





OTENTIOMETERS 


LINEAR —- NON-LINEAR 


Rattray precision potentiometers have 
a wide scope and cover many types and 
sizes, in the field of wire-wound units of 
high accuracy, long life and stability. 
If you have a requirement involving 
procerement of precision potentio- 
meters, in small or large quantities 
— see us firs’ for the best in 
standard ond special designs. 
Model 162-C shown here is typical 
of our compact design, with mechan- 
ical and electrical capabilities of 
highest quality, as shown by com- 
parative tests, 


Technical Bulletin 3-54 Now Available 














For more information circle 19% on inauiry card 
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Gilman, Inc., Russell T. 1833 Preis Engraving Machine Co., H. P. 1856 
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PACKAGED PRECISION 
MEASUREMENT 


Pressures from SR-4 cells installed on suction and discharge lines at all ten stations (Photo 1) are chan- 
neled through the Baldwin console which is the brains of the remote pressure indicating system (Photo 2) 
to a master control panel (Photo 3) which shows at a glance pressure readings at all points. 


A leading pipe line company reports: 


"Corrosion-proof Baldwin SR-4© 
Pressure Cells let us measure remotely 
all pumping along 670-mile ‘Big Inch’” 


Reports a leading pipe line company: 
“We're using safe, accurate, corrosion- 
proof SR-4 Pressure Cells to control 
remotely all pumping along a new 22 
inch crude oil pipeline. This 670-mile 
pipeline uses ten pumping stations, all 
controlled remotely through a teleme- 
tering system out of one control station 
hooked up to SR-4 Pressure Cells at 
each of the other stations. The SR-4 
System gives us these important benefits: 
"High Accuracy—Their dependable 
accuracy makes frequent calibration 
of the SR-4 Pressure Cells unneces- 
sary. They are not affected by pressure 
pulsations of the pumps. 


"Remote Indicating — Remote indicating 


SR-4 cells make it possible to control 
all ten stations through one. 
"Corrosion Protection—The SR-4 cells 
are corrosion-proof preventing costly 
replacement and maintenance shut- 
downs of the lines. 
“Explosion-Proof——The SR-4 cells have 
no moving parts to create a friction- 
spark fire hazard.” 
You, too, will profit many ways when 
you use accurate, dependable Baldwin 
Packaged Precision Measurement... for 
any pressure, load or torque measuring 
application. Send today for our illus- 
trated bulletins that tell you how. Write 
to Department 3215, Baldwin-Lima- 
Hamilton Corp., Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. * Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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HAMMEL-DAHL 


PRESSURE PILOT 


Compare These Features 


ee Integral gauge for controlled pressure indication. 
& Direct setting of control point on calibrated dial. 


& Screwdriver adjustment for: 
(1) PROPORTIONAL CONTROL 


i+) 
(2) DIFFERENTIAL GAP }r-100 o 
(3) EASY REVERSAL OF ACTION 


& Sapphire nozzle feed orifice with push button cleaner. 
a All metal power relay and modern feedback action. 


H--D 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U.S. A. QD) 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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